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PREFACE 

This  study  of  the  costs  of  procuring,  manufacturing,  and  distributing 
feeds  in  the  Midwest  was  undertaken  by  the  U.  S.  Department  of  Agriculture 
to  analyze  the  factors  influencing  operating  costs  and  to  determine  how  these 
factors  affect  the  total  operating  efficiency  of  various  types  of  organization. 
The  study  uses  data  obtained  from  a  detailed  analysis  of  the  accounting  rec- 
ords of  firms,  and  budgets  costs  to  various  model  types  of  operation. 

This  procedure  requires  a  considerable  amount  of  time,  but  the  basic  com- 
parisons and  functional  relationships  between  the  various  factors  and  costs  do 
not  change  rapidly  even  though  the  actual  level  of  costs  and  prices  may  change. 
Therefore,  this  report  should  be  of  value  not  only  as  an  example  of  the  use  of 
this  methodology  in  marketing-cost  studies  but  also  as  a  summarization  of  basic 
functional  relationships  in  the  formula  feed  industry. 

The  study  was  conducted  by  research  workers  at  Iowa  State  College  with 
contract  funds  supplied  by  the  Department.  Mrs.  Theda  Ballantyne, 
Dr.  J.  T.  Scott,  and  Dr.  S.  M.  A.  Husain  of  this  college  materially  assisted  in 
conducting  this  research.   The  study  is  a  part  of  the  Department's  broad  pro- 
gram to  increase  marketing  efficiency  and  thus  increase  the  price  that  farmers 
receive  for  feed  ingredients  and  to  reduce  the  price  to  the  farmer  for  purchased 
formula  feeds. 
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COSTS  OF  PROCURING,  MANUFACTURING,  AND 
DISTRIBUTING  MIXED  FEEDS  IN  THE  MIDWEST 

Case  Study  of  Four  Types  of  Organization 

By  Richard  Phillips,  Department  of 
Economics  and  Sociology,  Iowa  State  College 

SUMMARY 

Costs  were  studied  in  four  types  of  feed  manufacturing  and  distributing 
systems:   (l)  premix  operation  with  mixing  done  "by  dealers,  (2)  concentrate 
operation  with  grain  added  "by  dealers,  (3)  centralized  complete-feed  operation 
through  dealers  without  mixing  facilities,  and  (k)   independent  manufacturer- 
retailer  operation. 

Detailed  quantity  and  cost  data  were  obtained  from  3  plants  of  each  of  the 
k   types'  of  manufacturers  and  from  20  retailers.   To  facilitate  comparison, 
these  data  were  used  to  prepare  estimates  of  costs  of  making  and  distributing 
lj-0,000  'tons  of  a  hypothetical  laying  mash  in  each  of  the  four  systems.  When 
all  of  the  factors,  except  those  directly  related  to  the  type  of  operation, 
were  held  constant,  the  relative  efficiencies  of  the  methods  were  estimated  as 
they  appear  in  table  1. 

The  retail-manufacturer  system  resulted  in  a  slightly  lower  cost  than  the 
others.   Because  of  the  efficiencies  or  inefficiencies  of  specific  functions 
which  may  characterize  any  given  plant,  operations  of  individual  companies  can 
be  expected  to  deviate  from  the  cost  levels  shown  in  the  report.   Some  of  these 
efficiencies  may  relate  to  such  factors  as  managerial  efficiency,  capacity 
utilization,  and  return-haul  arrangements,  which  are  not  included  in  the  study. 

Costs  are  less  affected  by  the  type  of  organization  than  by  some  other 
factors.  For  example,  variations  in  costs  of  ingredients  are  affected  primarily 
by  the  distance  from  which  the  ingredients  must  be  shipped,  the  quantity  of 
ingredients  ordered  at  one  time,  and  whether  they  are  purchased  in  bulk  or 
bagged  form. 

Plant  production  and  handling  costs  are  affected  by  the  volume  of  feed  out- 
put, the  size  and  type  of  other  activities  integrated  with  the  feed  manufactur- 
ing operation,  whether  or  not  the  feed  is  pelleted,  and  whether  it  is  sold  in 
bulk  or  in  bags.   Overhead  costs  are  affected  primarily  by  the  volume  of  feed 
manufactured,  the  volume  of  feeds  merchandised  in  addition  to  those  manufactured, 
and  the  number  and  size  of  activities  in  the  business  in  addition  to  the  feed 
department.   Selling,  advertising,  and  research  costs  are  determined  by  the 
policies  of  the  company.   Costs  of  transporting  feeds  depend  primarily  upon 
the  distance  which  the  feeds  must  "be  hauled  to  get  them  to  the  farm  where  used. 
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INTRODUCTION 

This  study  vas  designed  to  provide  information  concerning  the  relative 
efficiency  of  alternative  methods  of  organization  and  operation  in  the  feed 
milling  and  distribution  industry.   The  industry  has  shown  rapid  growth  and 
development  in  recent  years,  and  many  different  methods  and  practices  of  manu- 
facture and  distribution  have  developed.   Information  concerning  the  relative 
efficiency  of  these  different  methods  and  practices  has  direct  value  to  those 
charged  with  planning  and  directing  the  operations  of  feed  companies  and  those 
of  retail  feed  outlets.   Because  the  farmer  is  both  an  important  producer  of 
raw  materials  for  the  industry  and  the  direct  user  of  nearly  all  of  its  final 
product,  he  has  a  double  stake  in  the  overall  efficiency  of  the  mixed  feed 
industry  and  the  resulting  price  margin  between  the  producer  and  the  consumer. 

Valuable  studies  have  been  made  in  recent  years  relative  to  feed  plant 
operations  and  to  specific  phases  of  the  operations  of  these  plants.   But  few 
of  these  studies  have  embraced  the  overall  efficiency  of  firms  in  the  feed 
industry  all  the  way  from  the  procurement  of  ingredients  to  the  delivery  of  the 
manufactured  feed  to  the  farmer. 

The  present  study  attempts  to  deal  with  this  subject  by  a  case  study  of  a 
number  of  firms  selling  feed  in  the  State  of  Iowa  through  alternative  procure- 
ment and  merchandising  methods.  Many  of  these  firms  also  merchandise  feed  in 
other  Midwestern  States. 

Four  distinct  types  of  organization  and  operation  were  isolated  for  spe- 
cific study: 

1.  Premix  companies  with  retailer -manufacturers. 

2.  Concentrate  companies  with  retailer -mixers. 

3.  Complete -feed  companies  with  retailer-distributors. 
k.  Independent  retailer -manufacturers. 

In  the  premix  organization,  the  feed  companies  formulate  highly  concentra- 
ted premixes  of  minerals,  vitamins,  and  antibiotics  which  are  used  by  their 
retailer -manufacturers  to  formulate  the  complete  feed  by  adding  vegetable  and 
animal  proteins,  grains,  and  other  ingredients  to  the  premix.   The  premix  com- 
panies furnish  the  retailer-manufacturers  the  formulas  and  formulating  instruc- 
tions for  the  complete  feed.   The  mixed  feed  is  retailed  under  the  brand  name 
of  the  premix  company. 

The  retailer -manufacturers  operating  in  a  premix  organization  procure  all 
ingredients  except  those  contained  in  the  premix  and  manufacture  the  complete 
feeds.   Premixes  of  this  type  are  retailed  directly  to  farmers  only  when  the 
farmer  has  adequate  equipment  and  sufficient  volume  to  warrant  the  formulation 
of  his  own  livestock  feed.   This  type  of  organization  results  in  a  highly  decen- 
tralized system  of  feed  manufacture  but  a  highly  centralized  system  of  sales  and 
advertising  programs. 

In  the  concentrate  operation,  the  feed  companies  formulate  high-protein  con- 
centrates  to  which  the  retailer -mixers  add  farm  grains  in  order  to  obtain  a  com- 
plete feed.   The  concentrates  contain  vegetable  and  animal  proteins  and  related 
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ingredients  as  well  as  minerals,  vitamins ,  and  antibiotics.   The  concentrate 
companies  usually  furnish  their  retailer -mixers  with  formulas  for  adding  farm 
grains  to  make  a  complete  feed,  hut  the  resulting  complete  feeds  frequently 
are  not  tagged  and  merchandised  under  the  brand  name  of  the  parent  feed  company. 
Instead,  they  are  looked  upon  as  custom-mixed  feed  for  the  farmer  customer,  but 
of  course  containing  the  brand  X  concentrate. 

The  concentrates  frequently  are  sold  to  farmers  by  retailers  in  the  same 
form  as  received  from  the  concentrate  company.   In  this  case,  the  farmer  either 
feeds  the  concentrate  free-choice  with  farm  grains,  mixes  the  concentrate  with 
farm  grains  as  he  feeds  it,  or  makes  a  complete  feed  by  mixing  grains  with  the 
concentrate  himself.   But  almost  without  exception,  the  high-volume  retailers 
of  concentrate  companies  are  those  with  adequate  milling  and  mixing  equipment 
so  that  they  can  prepare  the  complete  feed  from  the  concentrate  for  the  farmer. 

In  the  complete -feed  operation,  the  complete  feed  for  the  farm  livestock 
is  formulated  by  the  parent  company.   It  is  merchandised  to  farmers  by  the 
retail  outlets  without  mixing  or  adding  ingredients.   All  ingredients,  includ- 
ing grains,  are  procured  by  the  parent  company  and  added  to  the  feed  before  it 
is  distributed  to  the  retail  outlets.  Many  of  the  retail  outlets  of  these  com- 
panies are  hatcheries  and  other  types  of  feed  stores  which  have  no  feed  milling 
and  mixing  facilities  whatsoever.   This  type  of  operation  represents  complete 
centralization  of  both  the  feed  manufacture  and  the  brand  advertising  of  the 
feed  in  the  form  that  it  is  used  directly  by  the  farmer. 

The  independent  retailer -manufacturers  formulate  their  own  feeds  and  retail 
them  directly  to  farmers.   They  represent  a  completely  integrated  operation  in 
that  they  operate  independently  of  any  other  feed  manufacturing  company  or  any 
other  feed  retailer.   They  mix  their  own  brand  of  feed  according  to  their  own 
formulas,  purchasing  and  adding  all  vitamins,  minerals,  and  antibiotics  as  well 
as  all  other  ingredients,  in  direct  competition  with  the  major  feed  companies. 
They  also  retail  the  complete  feeds  in  direct  competition  with  the  retail  out- 
lets of  these  major  feed  companies. 

The  operations  of  many  companies  in  the  feed  industry  do  not  fall  completely 
into  one  of  these  four  categories.   Some  companies  wholesale  "both  premixes  and 
concentrates  and  others  wholesale  both  concentrates  and  complete  feeds.  Some 
even  wholesale  all  three.   Some  companies  sell  feeds  both  wholesale  to  retailers 
and  retail  direct  to  farmers.   Some  retailers  manufacture  complete  feeds  from 
premixes  and  also  add  grains  to  concentrates.   Some  add  grains  to  concentrates 
and  also  retail  complete  feeds.   Some  retailers  do  all  three.   Yet,  each  of  the 
four  is  a  characteristic  type  of  operation  and  a  great  many  companies  fall  pre- 
dominantly if  not  exclusively  into  one  of  these  four.   All  four  types  of  opera- 
tion are  common  in  Iowa. 


METHODOLOGY 

In  order  to  study  the  entire  operation  from  ingredient  procurement  to 
delivery  of  the  complete  feed  to  the  farmer,  it  was  necessary  to  study  both  the 
parent  feed  companies  and  the  feed  retailers  for  three  of  the  four  types  of 
organization  and  operation.  For  the  independent  retailer -manufacturers,  no 
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separate  retailers  were  involved.   In  all  cases  it  was  necessary  to  study  sev- 
eral distinct  phases  of  the  total  operation  and  the  class  of  costs  associated 
with  each  of  these  phases: 

1.  Feed  ingredient  procurement,  and  the  costs  of  ingredients  delivered 
to  the  feed  company. 

2.  Feed  formulation  and  manufacture. 

3.  Feed  merchandising  including  "both  direct  selling  and  advertising. 

k,     [transportation  patterns  and  distribution  costs  of  the  manufactured 
feeds. 

5.  Supervisory  and  overhead  costs. 

6.  Research  and  formula  development. 

It  was  recognized  that  operating  costs  and  economic  efficiency  in  each  of 
these  phases  of  operations  are  likely  to  he  affected  by  different  factors,  or 
to  different  degrees  hy  comparable  factors.   It  was  further  recognized  that* 
efficiency  of  the  four  types  of  operations  may  he  affected  differently  by  the 
same  factors  in  any  one  of  these  six  phases  of  total  operations.   Consequently, 
the  study  was  designed  to  consider  independently  each  of  the  six  factors  both 
for  the  parent  companies  and  the  retail  outlets  in  the  first  three  types  of 
operation,  and  for  the  complete  operation  in  the  case  of  the  retailer- 
manufacturer  companies. 

The  research  was  conducted  in  four  distinct  steps: 

1.  Preliminary  survey  hy  personal  interview  of  ahout  35  feed  companies  in 
order  to  select  those  for  case  study. 

2.  Detailed  tahulation  of  cost  and  volume  statistics  and  other  information 
by  personal  visit  to  12  feed  companies  (3  of  each  of  the  k   types  of 
operation)  and  to  20  retailers  (2  or  3  for  each  of  the  9  case-study 
companies  having  retailers) . 

3.  Detailed  summary  and  analysis  of  the  information  obtained  from  each 
company  and  retailer  visited  in  order  to  discover  quantitative  rela- 
tionships and  provide  the  coefficients  necessary  for  budgeting  pur- 
poses. 

h.     Detailed  "budget  analysis  of  each  of  the  four  types  of  operation  ("both 
manufacturer  and  retailer)  as  well  as  comparative  budget  analyses 
between  them. 

The  preliminary  survey  was  taken  by  personal  interview  in  order  to  choose 
the  companies  for  case  study  which  exhibited  the  characteristics  needed  and 
which  were  willing  to  make  records  available  and  otherwise  cooperate  fully  with 
the  research  workers.   This  information  was  summarized  and  used  to  select  the 
12  feed  manufacturing  plants  for  detailed  study.   Selection  among  those  willing 
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to  cooperate  was  made  on  the  "basis  of  characteristics  representative  of  one  of 
the  four  distinct  types  of  operation  and,  within  each  type  of  operation,  on  the 
"basis  of  varying  characteristics  among  the  plants  selected  for  that  type.   Con- 
sideration was  also  given  to  the  type  of  accounting  records  maintained  and  the 
availability  of  accurate  information  in  the  detail  needed. 

The  information  from  the  case-study  plants  required  virtually  a  complete 
costing  audit  of  each  of  the  plants  visited.  Monthly  ingredient  purchases, 
sales,  inventories,  and  costs  were  obtained  for  the  entire  operation  during  1956. 

The  case-study  retailers  for  a  company  were  selected  upon  consultation  with 
management  of  the  parent  company.   They  were  selected  as  "being  representative  of 
all  the  company's  retailers,  having  adequate  records,  and  "being  willing  to  coop- 
erate. For  each  parent  company,  at  least  one  retailer  was  selected  at  approxi- 
mately the  upper  quartile  and  at  least  one  at  approximately  the  lower  quartile 
in  annual  sales  volume  among  all  of  the  company's  retailers.   The  information 
from  the  20  retailers  was  also  obtained  by  personal  visit,  and  was  comparable 
to  that  obtained  for  the  parent  companies.  However,  the  information  from 
retailers  was  obtained  on  an  annual  rather  than  a  monthly  "basis. 

The  information  ohtained  from  each  of  the  case- study  companies  and  retailers 
was  cross-checked  and  summarized.   Ingredient  purchases  were  classified  "by  type 
of  ingredients,  and  feed  sales  were  classified  "by  type  of  feed.   Ingredient  mer- 
chandising volume  and  costs  were  separated  from  the  feed  manufacturing  opera- 
tions. Monthly  purchases  of  ingredients  and  sales  of  feed  were  reconciled  with 
inventory  changes.   Expenses  were  classified  by  class  of  costs  and  the  class 
totals  were  reconciled  with  total  costs  "by  month  and  for  the  year.   Ingredient 
procurement  and  manufactured  feed  distribution  patterns  and  transportation  costs 
were  summarized.  Finally,  master  sheets  were  prepared  for  each  of  the  six 
phases  of  operations  by  month  in  each  of  the  case-study  plants.   These  were 
assembled  on  a  summary  sheet  to  show  monthly  total  volumes  and  costs  for  each 
plant. 

Relationships  such  as  those  between  costs  and  volume,  transportation  costs 
and  distance,  and  costs  and  other  relevant  factors  were  plotted.  For  those  fac- 
tors indicating  a  pattern  of  relationship  to  costs,  quantitative  relationships 
"both  within  and  between  plants  were  determined  by  graphic  and  least  squares 
analyses. 

The  final  step  was  to  utilize  the  information  and  relationships  ohtained 
from  the  case  studies  and  from  other  research  studies  to  budget  directly  com- 
parable costs  for  a  hypothetical  feed  operation  under  each  of  the  four  types  of 
organization.  Budgeting  these  costs  was  performed  "by  using  the  average  rela- 
tionship between  costs  and  the  factors  affecting  costs  found  to  exist  for  all 
of  the  plants  studied  and  applying  these  relationships  to  the  specific  condi- 
tions for  each  of  the  four  types  of  operation.  In  the  tahles,  costs  are 
actual  cost  data  unless  designated  ""budgeted  costs." 

In  order  to  do  this  an  exactly  identical  formula  for  one  feed  --a  laying 
mash  —  was  projected  for  each  of  the  four  different  types  of  operation.   Under 
each  type  of  operation,  identical  ingredients  were  purchased  and  an  identical 
feed  was  delivered  to  the  farmer  customers.  But  the  ingredients  were  not  all 
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purchased  at  the  same  level,  of  course.  Nor  was  the  geographic  pattern  of  pro- 
curement identical  for  all  of  them.   Instead  these  patterns  followed  those 
actually  exhibited  by  the  plants  in  each  of  the  four  groups  studied. 

Further  budgeting  control  was  interjected  "by  setting  up  identical  sales 
volumes  for  the  complete  feed,  the  premix,  the  concentrate,  and  the  retailer- 
manufacturer  operations.   This  annual  volume  of  40,000  tons  of  complete  feed 
is  within  the  observed  operating  range  for  each  group  of  plants  analyzed.   On 
this  basis,  the  plant  volume  for  the  concentrate  and  the  premix  operations  was 
dictated  directly  "by  the  single  feed  formula  projected  for  all  four  types  of 
operation.   The  annual  volume  per  independent  retailer -mixer  was  set  at  10,000 
tons,  as  dictated  "by  volume  in  the  case-study  plants  in  this  group,  so  that 
four  of  these  plants  are  required  to  make  a  direct  comparison  with  each  premix, 
concentrate,  or  complete-feed  plant. 

The  annual  volume  pattern  for  the  retailers  of  each  of  the  three  types  of 
operations  was  also  made  identical  in  the  budgeting  process.   In  all  cases, 
60  percent  of  the  annual  volume  was  handled  by  retailers  of  1,700  tons  volume 
and  kO   percent  by  retailers  of  500  tons  annual  volume.   But  again  this  did  not 
prevent  substantial  differences  in  costs  of  retailing  among  the  three  types  of 
operation. 

Additional  direct  comparability  among  the  four  types  of  operation  was 
obtained  by  applying  a  uniform  trucking-cost  formula  for  the  manufactured  feed. 
The  coefficients  of  this  formula  vere  determined  statistically  from  the  distri- 
bution-pattern and  transportation  cost  data  from  the  plants  studied,  and  applied 
to  the  distribution  pattern  for  the  four  model  operations. 

On  the  basis  of  the  comparable  volume  and  characteristics  of  operation  for 
the  four  types  of  model  plants,  complete  cost  budgets  were  made  for  each  of  the 
four  different  types  of  organization  and  operation.   These  four  budgets  provide 
the  basis  for  the  comparative  analysis  among  the  four  different  methods  of  manu- 
facturing and  distributing  feed  to  farmers. 

This  methodology  makes  the  results  applicable  over  a  broader  range  of  opera- 
tions than  is  true  for  a  typical  case -study  because  of  the  construction  of  func- 
tional relationships  among  costs  and  operation  practices.  However,  all  of  these 
relationships  have  limits  and  should  not  be  extended  beyond  the  range  of  observa- 
tions controlled  by  the  case  study  plants  in  the  analysis. 

This  methodology  does  not  overcome  the  problem  of  differences  in  managerial 
efficiency  but  it  does  result  in  an  averaging  of  these  differences  among  dif- 
ferent companies  for  each  type  of  operation.   In  addition  it  should  be  noted 
that  no  extremes  in  managerial  efficiency  were  noted  among  the  12  manufacturing 
plants  and  20  retailers  even  though  they  were  not  chosen  with  this  factor  in 
mind. 

Neither  does  this  methodology  overcome  the  problem  of  differences  in  the 
proportion  of  capacity  utilized.  However,  the  fact  that  (l)  the  operating 
range  of  each  group  of  three  companies  closely  approximates  the  model  plant  size 
of  40,000  tons  of  complete  feed  mixed  and  sold  per  year,  and  (2)  the  range  of 
volume  within  each  type  of  operation  is  small  even  though  this  factor  was  not 
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considered  in  selecting  the  case -study  plants,  indicates  that  the  volume  chosen 
represents  a  fairly  efficient  level  of  operation  for  each  type  and  that  linear 
relationships  can  he  used.   Only  in  the  case  of  the  complete-feed  operation  was 
the  range  of  ohservation  relatively  vide.  For  this  type  of  operation  previous 
studies  and  industry  opinions  indicate  that  a  volume  of  40,000  tons  per  year  is 
past  the  "break  in  the  cost  curve  and  is  in  a  volume  area  where  a  straight  line 
regression  is  reasonahle. 


COST  OF  INGREDIENTS 

The  different  types  of  operation  in  feed  manufacture  and  distribution  were 
found  to  have  little  direct  effect  on  the  delivered  prices  of  feed  ingredients 
purchased.   Instead,  differences  in  the  ingredient  costs  from  one  type  of  opera- 
tion to  another  are  explained  largely  "by  differences  in  the  distance  which  the 
plants  must  reach  out  in  order  to  ohtain  the  ingredient,  the  number  of  tons  of 
the  ingredient  that  the  plant  is  ahle  to  purchase  at  one  time,  and  whether  or 
not  the  ingredients  can  he  purchased  in  hulk. 


Ingredient  Costs  in  the  Plants  Studied 

The  average  volume  purchased  and  price  paid  for  the  various  ingredients  is 
shown  in  table  2  for  the  plants  studied  under  each  of  the  four  types  of  opera- 
tion. The  averages  for  no  one  of  the  classes  of  plants  were  uniformly  high  nor 
uniformly  low  for  all  ingredients,  either  in  terms  of  the  volume  or  the  prices 
paid  for  ingredients.   These  averages  are  lowest  for  one  group  of  plants  in  the 
case  of  one  ingredient  and  for  another  group  in  the  case  of  another  ingre- 
dient. 1/ 

The  average  total  volume  of  all  ingredients  purchased  ranged  from  1^0,914 
hundredweight  for  the  premix  plants  to  648,686  hundredweight  for  the  complete- 
feed  plants.   Some  were  sold  as  individual  feed  items.  The  average  total  hun- 
dredweight volume  of  all  ingredients  used  in  mixed  feeds  ranged  from  46,265  for 
the  premix  plants  to  608,969  for  the  complete-feed  plants. 

The  average  price  paid  for  all  ingredients  purchased  varied  from  $2.90  per 
hundredweight  for  the  retailer -manufacturer  plants  to  $5«^  Per  hundredweight 
for  the  premix  plants.  2/  The  average  per  hundredweight  price  paid  for  all 
ingredients  used  in  mixed  feeds  varied  from  $3»l8  for  the  retailer -manufacturer 
plants  to  $4.69  for  the  premix  plants. 


1/  One  of  the  premix  plants  was  not  used  at  all  in  computing  the  averages 
and  ranges  because  it  purchased  its  premix  on  a  contract  basis  already  manu- 
factured to  its  specifications. 

2/  These  averages  are  weighted  within  each  plant  by  the  volume  of  each 
ingredient  purchased,  but  are  the  simple  averages  of  these  weighted  averages 
for  each  of  the  three  plants  in  the  group. 
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Causes  of  Variation  in  Ingredient  Costs 

TMs  variation  among  the  four  types  of  operation  in  "both  the  average  vol- 
ume and  the  average  prices  of  all  ingredients  is  largely  explained  by  the  dif- 
ference in  the  types  of  feed  manufactured  by  the  case -study  plants  among  the 
four  groups.   The  premix  plants  have  a  relatively  small  average  volume  and  high 
average  price  of  the  total  ingredients  purchased  and  used  for  feed  manufacture. 
The  concentrate  plants  fall  in  between  on  both  average  volume  and  average  price 
of  the  total  ingredients  purchased  and  used  in  feed  manufacture.  The  complete- 
feed  plants  have  a  relatively  large  average  volume  and  relatively  low  average 
price  of  the  total  ingredients  purchased  and  used  for  feed  manufacture.   The 
retailer -manufacturer  plants  manufacture  and  sell  feed  directly  to  farmers, 
so  that  their  average  volume  of  ingredients  purchased  and  used  in  feed  manufac- 
ture is  relatively  small.   And  since  they  largely  manufacture  complete  feeds, 
the  average  prices  for  the  total  ingredients  purchased  and  used  for  feed  manu- 
facture is  relatively  low  in  these  plants  also. 

Table  3  shows  the  average  characteristics  of  the  purchase  of  selected 
ingredients  for  all  12  of  the  manufacturing  plants  studied.   This  can  be  seen 
by  reading  across  the  table  under  the  columns  headed  "mean"  for  a  particular 
ingredient.   For  example,  in  the  12  manufacturing  plants  studied,  the  average 
delivered  price  for  soybean  meal  was  $3*19  Per  hundredweight.   The  soybean  meal 
purchased  by  these  plants  was  shipped  an  average  distance  of  83  miles,  and  was 
ordered  in  an  average  lot  size  of  36  tons.   On  the  average,  79  percent  of  the 
soybean  meal  was  purchased  in  bulk  and  11  percent  of  it  was  delivered  by  truck. 

Most  of  the  differences  in  the  delivered  costs  of  the  major  ingredients 
among  the  individual  plants  studied  were  found  to  be  associated  with  differences 
in  the  distance  from  which  the  ingredient  was  shipped,  the  number  of  tons  of 
the  ingredient  that  was  purchased  at  one  time,  and  whether  the  ingredient  was 
purchased  in  bulk  or  in  bags.   The  approximate  relationship  between  each  of 
these  factors  and  the  per  unit  costs  of  each  ingredient  were  determined  by 
graphic  correlation  analysis.  3/ 

The  percentage  received  by  truck  was  found  to  have  no  significant  effects 
on  the  average  cost  of  the  ingredients  purchased  in  these  plants. 

The  relationship  between  each  of  the  three  factors  and  per  unit  ingredient 
costs  as  determined  in  this  manner  are  shown  in  table  3  under  the  columns  headed 
"approximate  b  value."  The  first  such  column  shows  the  average  increase  in 
cents  per  hundredweight  in  the  delivered  price  of  the  ingredient  for  every 
1-mile  increase  over  the  average  distance  shipped.   The  coefficient  in  this  col- 
umn for  alfalfa  meal  of  +0.157  means  that  the  delivered  price  of  alfalfa  meal 
was  found  to  increase  0.157  cent  per  hundredweight  over  the  average  price  of 
$2.22  for  each  additional  1  mile  over  the  average  200  miles  the  alfalfa  meal 
was  shipped  ($0,157  for  each  100-mile  increase  in  distance  shipped).   For  most 

Costs  per  hundredweight  were  plotted  against  distance,  these  residuals 
were  plotted  against  tons  per  order,  and  these  second  residuals  were  plotted 
against  percentage  purchased  in  bulk.   Checks  were  made  by  plotting  the  final 
residuals  back  against  distance.   Adjustments  for  seasonal  price  variations 
were  made  before  the  plotting  was  done. 
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of  these  ingredients,  the  price  differentials  for  the  distance  shipped  indica- 
ted by  the  approximate  b  values  are  fully  equal  to  prevailing  freight  rates. 
For  some,  these  differentials  are  even  greater  .than  prevailing  freight  rates, 
apparently  reflecting  a  "shopping"  or  "bargaining"  advantage  as  well  as  a 
freight  advantage  of  plants  which  are  located  relatively  close  to  sources  of 
the  needed  feed  ingredients. 

The  column  headed  "approximate  b  value"  under  "average  veight  per  order" 
in  table  3  shows  the  decrease  in  cents  per  hundredweight  in  the  cost  of  the 
ingredient  for  every  1-ton  increase  in  the  volume  per  order  given  for  the  ingre- 
dient.  For  example,  the  coefficient  in  this  column  for  linseed  meal  of  -1.^0 
shows  that  for  every  1-ton  increase  in  order  size  over  22  tons,  the  price  of 
linseed  meal  was  found  to  decrease  l.k   cents  per  hundredweight  under  the  aver- 
age cost  of  $3«50  ($1.^0  per  hundredweight  decrease  in  this  price  per  each 
100-ton  increase  in  size  of  order).   The  absence  of  an  approximate  b  value 
under  average  tons  per  order  in  table  3  for  certain  ingredients  shows  that  no 
relationship  was  found  between  size  of  order  and  cost  per  hundredweight  for 
these  ingredients. 

Table  3  also  shows  the  approximate  b  value  or  relationship  between  the 
delivered  cost  per  hundredweight  and  the  percentage  purchased  in  bulk  for  those 
ingredients  which  were  purchased  in  bulk  by  the  plants  studied  in  percentages 
which  varied  enough  so  that  this  relationship  could  be  computed.   These  coef- 
ficients show  the  decrease  in  cents  per  hundredweight  in  the  cost  of  the  ingre- 
dient under  the  average  price  for  each  1-percent  increase  in  the  percentage 
purchased  in  bulk  over  the  average  of  this  percentage.   For  example,  the  figure 
of  -0.300  for  soybean  meal  shows  that  the  price  per  hundredweight  of  soybean 
meal  was  found  to  decrease  0.3  cent  per  hundredweight  under  $3*19  each  time  an 
additional  1  percent  over  79  percent  was  purchased  in  bulk. 


Budgeted  Ingredient  Costs  for  the 
Four  Types  of  Operation 

In  order  to  compare  the  delivered  cost  of  ingredients  under  the  four  types 
of  operations  these  costs  were  budgeted  for  each  type  of  operation  based  on  the 
average  distance  of  haul,  tons  per  order,  and  percentage  delivered  in  bulk 
observed  in  the  plants  of  each  type  which  were  studied.   This  was  done  by  work- 
ing from  a  base  price  for  each  of  the  selected  ingredients.   In  most  cases, 
these  base  prices  are  the  simple  overall  averages  of  the  actual  prices  paid  by 
the  12  feed  companies  (first  column  of  table  3).   In  two  or  three  cases,  how- 
ever, adjustments  were  made  in  the  overall  average  prices  per  hundredweight. 
For  example,  the  actual  overall  average  price  for  fish  solubles  was  $7«l8«   But 
since  this  average  includes  highly  concentrated  solubles  purchased  by  the  pre- 
mix  plants,  the  average  was  adjusted  downward  to  $6.25  per  hundredweight  in 
order  to  retain  our  assumption  of  comparable  formulas.   The  base  prices  used 
are  shown  in  table  k. 

Table  k   shows  the  average  distance  of  haul,  the  weight  per  order,  and  the 
percentage  shipped  in  bulk  for  the  selected  ingredients  used  to  budget  the 
ingredient  costs  under  the  four  types  of  operation.   The  adjustment  made  in  the 
base  price  for  each  factor  is  also  shown.   These  total  adjustments  are  based 
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directly  on  the  coefficients  and  the  mean  values  for  distance  shipped,  tons  per 
order,  and  percentage  in  hulk  for  each  of  the  ingredients  shown  in  tahle  3. 

The  method  of  adjusting  the  hase  price  to  fit  each  of  the  different  types 
of  operation  and  ohtain  the  average  cost  per  hundredweight  shown  in  tahle  k 
pan  he  illustrated  "by  following  the  figures  for  soybean  meal.  For  the  concen- 
trate and  complete -feed  operation,  the  average  distance  and  tons  per  order 
assumed  are  the  averages  for  the  plants  studied  (see  tahle  3)>  so  no  adjustments 
were  made  in  the  hase  price  for  these  factors.  But  for  these  two  types  of  opera- 
tion, it  was  assumed  that  all  of  the  soybean  meal  was  purchased  in  hulk  whereas 
the  average  percent  purchased  in  hulk  for  the  12  plants  was  79  percent.  The 
coefficient  for  hulk  purchases  of  soyhean  meal  is  0.3  cent  per  hundredweight 
decrease  in  the  cost  of  the  ingredient  for  each  1-percent  increase  in  the  amount 
purchased  in  hulk.  Twenty-one  percent  (100  percent  minus  79  percent)  multiplied 
hy  0.3  cent  equals  6.3  or  the  6  cents  negative  adjustment  shown -in  the  percent 
hulk  column  for  the  concentrate  and  complete  feed  operations. 

Following  the  soyhean  meal  figures  no  adjustment  was  made  for  the  independ- 
ent operation  on  distance  of  shipment,  since  this  distance  was  also  hudgeted  at 
the  average  of  83  miles.  But  the  average  size  of  order  was  hudgeted  at  30  tons 
rather  than  36  tons.  The  coefficient  in  this  case  is  an  increase  of  O.k   cent 
per  hundredweight  in  the  ingredient  cost  for  each  1-ton  decrease  in  the  average 
size  of  order  of  the  ingredient.  Thus,  6  tons  (36  tons  minus  30  tons)  multi- 
plied hy  O.k   cent  per  hundredweight  gives  the  2-cent  positive  adjustment  under 
the  independent  operation.   Likewise  the  adjustment  of  +9  cents  for  the  percent- 
age "bought  in  hulk  is  29  percent  (79  percent  minus  50  percent)  times  0.3  cent 
per  hundredweight  (8.7  cents  rounded  to  9  cents).  The  hase  price  of  $3.19  per 
hundredweight  plus  2  cents  for  the  percent  hulk  adjustment  and  plus  the  9  cents 
for  the  tons  per  order  adjustment  gives  the  adjusted  price  per  hundredweight  for 
soyhean  meal  of  $3*30  for  the  independent  operation.  The  adjusted  price  for  soy- 
hean meal  to  retailers  was  computed  in  a  similar  fashion. 

The  nature  of  the  adjustments  and  the  effects  of  these  adjustments  on  the 
total  cost  of  ingredients  for  the  four  types  of  operation  are  apparent  from 
tahle  k.     Relatively  little  adjustment  was  made  for  the  concentrate  and  complete- 
feed  operations.  The  characteristics  hudgeted  for  these  two  closely  paralleled 
the  averages  for  the  12  plants  studied.   The  cost  of  corn  and  oats  is  slightly 
less  to  the  independent  plants  hecause  they  are  closer  to  the  supply  of  these 
ingredients  and  are  ahle  to  purchase  a  part  of  their  needs  directly  from  farmers. 
However,  the  cost  of  other  ingredients  is  slightly  higher  hecause  their  smaller 
volume  of  output  makes  it  necessary  to  purchase  in  somewhat  smaller  lots.  The 
retailers  save  still  more  on  corn  and  oats  since  they  purchase  all  of  their 
needs  directly  from  farmers  in  the  immediately  surrounding  area.  But  their 
substantially  smaller  volume  means  small  orders  and  higher  costs  for  other 
ingredients.   The  premix  companies  enjoy  larger  purchases  of  the  premix  ingre- 
dients and,  therefore,  incur  slightly  lower  per  hundredweight  costs  for  them,  kj 


kj     The  trace  ingredients  shown  in  tahle  k   are  not  shown  in  tahle  3-   How- 
ever, the  method  of  making  the  adjustments  in  the  hudgeted  costs  for  the  differ- 
ent types  of  operation  was  the  same  as  for  the  other  ingredients. 
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In  order  to  carry  through  a  comparison  of  the  ingredient  costs  for  feed 
produced  under  the  four  types  of  operation,  the  quantity  and  quality  of  each 
ingredient  purchased  have  been  held  constant.  This  has  been  accomplished  by 
assuming  that  an  identical  feed  formula  is  produced  in  each  of  the  four  opera- 
tions. The  feed  selected  for  this  purpose  is  a  laying  mash,  the  formula  for 
which  is  shown  in  the  first  column  of  table  5. 

The  ingredients  in  the  last  group  listed  are  presumed  to  be  contained  in 
the  premix.   The  premix  (consisting  of  fish  solubles,  distillers'  solubles, 
dried  milk,  trace  minerals,  fat,  epsom  salts,  antibiotics,  and  vitamins)  makes 
up  150  pounds  of  the  ton  of  complete  feed.   The  concentrate  consists  of  the 
premix  plus  the  second  group  of  ingredients  (bran,  shorts,  meat  scraps,  soybean 
meal,  alfalfa  meal,  limestone,  steam  bone  meal,  and  salt).   The  concentrate 
makes  up  1,100  pounds  of  the  ton  of  complete  laying  mash. 

Under  the  premix  operation,  the  premix  is  by  assumption  formulated  by  the 
feed  company  while  all  of  the  rest  of  the  ingredients  are  purchased  by  the 
retailer-mixer  who  makes  the  complete  feed,  using  the  premix.   The  cost  of  the 
ingredients  for  the  premix  is  incurred  by  the  feed  company  while  the  cost  of  all 
other  ingredients  is  incurred  by  the  company's  mixer  dealers. 

Under  the  concentrate  operation,  all  of  the  ingredients  except  corn  and 
oats  are  purchased  by  the  feed  company.   The  concentrate  is  formulated  by  the 
feed  company  and  transported  to  its  retailers  where  the  corn  and  oats  are  added 
to  "Slake  the  complete  feed.   Only  the  costs  of  the  corn  and  oats  ingredients  are 
incurred  by  the  retailer -mixer. 

Under  the  complete  feed  operation,  all  of  the  ingredients  are  purchased  by 
the  feed  company  and  added  to  the  formula.  Retailers  incur  none  of  the  costs 
for  ingredients  contained  in  the  final  laying  mash. 

Since  there  are  no  separate  retailers  under  the  independent  operation,  all 
ingredient  costs  are  incurred  by  the  feed  company. 

Table  5  shows  the  1955  total  cost  for  each  ingredient  in  the  formula  under 
each  of  the  four  types  of  operation.   The  last  three  lines  show  the  total  cost  per 

ton  of  ingredients  in  the  premix,  the  concentrate,  and  the  complete  feed.   The 
total  cost  of  ingredients  for  the  completed  feed  varied  from  $62. 80  per  ton  under 
the  concentrate  operation  to  $65.02  per  ton  under  the  premix  operation.  The 
ingredient  cost  per  ton  of  the  premix  alone  was  lowest  for  the  premix  operation 
--  $17^.93  --  and  lowest  --  $180.93  --  for  the  independent  operation.   The  ingre- 
dient cost  per  ton  for  the  concentrate  alone  was  $73 .02  for  both  the  concentrate 
and  complete  operations,  $75*27  for  the  independent  operation,  and  $77-05  for  the 
premix  operation. 


INGREDIENT  PROCUREMENT 

The  costs  of  procuring  ingredients  (excluding  the  costs  of  the  ingredients 
themselves)  represent  a  very  small  percentage  of  the  total  cost  of  manufacturing 
and  distributing  feed.   Many  of  the  feed  manufacturing  companies  do  not  recognize 
ingredient  procurement  as  a  separate  function  at  all  in  their  accounting  records. 
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Table  5. --Budgeted  cost  of  ingredients  In  a  ton  of  laying  mash,  and  total  cost 
of  a  ton  of  premix  and  concentrate,  by  type  of  organization 


Ingredient 


: Formula 
:per  ton 


Ingredient  cost  by  type  of  organization 


Premix.'  Concentrate .'  Complete  \  Independent 


:  Pounds 


Whole  corn  : 

Whole  oats  :  100 

Bran  :  100 

Shorts  :  100 

Meat  scraps  :  100 

Soybean  meal  :  450 

Alfalfa  meal :  100 

Limestone  :  50 

Bone  meal  :  30 

Salt  :  20 

Fish  solubles  :  50 

Distillers  solubles  :  50 

Dried  milk  :  19 

Trace  minerals  :  10 

Fat  :  10 

Epsom  salts  :  5 

Antibiotics  :  2 

Vitamin  A :  1 

Vitamin  D :  1 

Vitamin  B  complex :  2 


20.48 

$   20.48 

$   21.12 

$  20.88 

2.16 

2.16 

2.24 

2.21 

2.40 

2.30 

2.30 

2.32 

2.53 

2.43 

2.43 

2.48 

4. 16 

3.95 

3.95 

4.05 

15.89 

14.09 

14.09 

14.85 

2.22 

2.22 

2.22 

2.22 

.42 

.40 

.40 

.41 

1.35 

1.28 

1.28 

1.32 

.29 

.17 

.17 

.18 

3-02 

3.12 

3.12 

3.28 

1.92 

1.97 

1.97 

2.01 

1.95 

1.95 

1.95 

1-99 

1.48 

1.50 

1.50 

1.50 

.81 

.82 

.82 

.82 

.17 

.17 

.17 

.17 

1.27 

1.28 

1.28 

1.28 

.96 

.96 

.96 

•  97 

.77 

.77 

.77 

.77 

.77 

.78 

.78 

.78 

Total  cost  per  ton; 


Premix  

Concentrate  . . 
Complete-feed 


174.93 

177.60 

177.60 

180.93 

77.05 

73.02 

73.02 

75.27 

65.02 

62.80 

63.52 

64.49 

Instead  they  include  the  costs  of  performing  this  function  with  the  costs  of 
production,  handling,  and  storage  and  the  total  administrative,  office,  and 
overhead  costs.   Retailer -mixers  almost  universally  fail  to  keep  separate  cost 
records  for  the  function  of  ingredient  procurement. 

Because  procurement  costs  are  such  a  small  percentage  of  total  costs,  and 
because  of  the  difficulty  of  separating  these  costs  in  the  accounting  records  of 
operating  companies,  the  information  regarding  this  class  of  costs  obtained  in 
the  study  is  much  more  limited  and  tentative  than  that  obtained  for  most  of  the 
other  classes  of  costs. 
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Procurement  Costs  in  the  Plants  Studied 

Complete  cost  allocations  to  the  ingredient  procurement  function  could  "be 
studied  only  for  the  three  plants  in  the  concentrate  group.   Average  procure- 
ment costs  per  ton  in  1955  "by  expense  item  and  the  ranges  in  these  costs  for 
the  three  plants  are  shown  in  tahle  6. 

The  total  per  ton  procurement  costs  averaged  k-2   cents  per  ton  for  the 
three  concentrate  plants  studied.   Administrative  salaries  were  the  largest 
single  procurement  expense  item  in  these  plants,  making  up  an  average  of  51 
percent  of  the  total.   Office  salaries  were  the  next  largest  expense  and  made 
up  another  17  percent  of  total  procurement  cost  in  the  three  concentrate  plants. 

The  average  total  per  ton  procurement  costs  and  the  corresponding  ranges 
in  these  costs  for  the  case- study  plants  representing  the  other  three  types  of 
operation  are  shown  in  the  lower  part  of  tahle  6.   The  higher  costs  for  the 
concentrate  plants  are  most  likely  due  to  differences  in  accounting  methods. 

Tahle  6. --Procurement  costs  per  ton  for  the  k   types  of  feed  manufacturing  plants 

studied,  1955 


Item 


Average 


Percentage 
distribution 
of  average 
costs 


:  Dollars 
Concentrate  plants:  1/                 : 

Administrative  salaries  :  0.2169 

Office  salaries  :  .0710 

Bonuses  :  .0387 

Office  supplies  :  .01^8 

Telephone  :  .0322 

Postage  and  mailing  :  .0037 

Depreciation  :  .0078 

Insurance  and  taxes  :  .0197 

Printing  :  .0022 

All  other  :  .0127 

Total  :  .^197 

Total  for  premix  plants  :  .26 

Total  for  complete-feed  plants  :  .12 

Total  for  retailer -manufacturer  :  .03  * 


Dollars 

0.1965-0.2^07 

0-  .1955 

.0209-  .0628 

.0038-  .0306 

.0276-  .035^ 

0-  .0069 
0-  .0118 

.0033-  .0317 
0-  .003^ 

.0018-  .02^0 


Percent 

51 
17 

9 

3 

6 

l 

2 

5 
1 

3 


.3390-  .532^ 

.17-  .35 

0-  .36 

.02-  .05 


1GC 


1/  Annual  average  volume  handled  in  the  concentrate  plants  was  25 ,0kk   tons; 
the  range  was  hetween  16,^39  ancL  33^26  tons. 
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Causes  of  Variation  in  Procurement  Costs 

The  impossibility  of  precisely  separating  total  procurement  costs  from 
overhead  and  production  costs  from  the  accounting  records  of  the  case- study 
plants  made  it  difficult  to  analyze  the  factors  affecting  the  procurement  costs 
to  these  plants.   Differences  in  the  accounting  methods  used  in  the  case-study 
plants  largely  offset  any  real  differences  in  these  costs  among  the  plants 
studied. 

Data  which  were  available,  however,  indicate  that  there  appears  to  he  no 
significant  difference  in  procurement  costs  per  ton  of  ingredients  purchased 
that  could  he  attributed  to  the  type  of  operation.   Such  factors  as  the  integra- 
tion of  soybean  processing  and  rendering  with  the  feed  milling  operation  so 
that  feed  ingredients  were  available  within  the  company  are  more  important  in 
determining  procurement  costs  than  whether  the  operation  is  one  of  premix,  con- 
centrate, complete  feed,  or  retailer -manufacturer .   But  because  total  procure- 
ment costs  are  so  small  relative  to  total  manufacturing  and  distribution  costs, 
even  the  effects  of  such  integration  could  not  be  assessed  quantitatively  in 
the  study.   An  analysis  of  the  monthly  purchases  indicate  a  definite  negative 
relationship  between  the  volume  of  ingredients  purchased  and  the  per  ton  pro- 
curement costs  (see  appendix). 

Budgeted  Procurement  Costs  for  the 
Four  Types  of  Operation 

The  budgeted  procurement  costs  for  the  hypothetical  laying  mash  for  the 
four  types  of  operations  are  summarized  in  table  "J.      These  costs  apply  at  the 
manufacturer's  level  only.   No  separate  ingredient  procurement  costs  were  budg- 
eted at  the  retail  level  because  of  the  complete  lack  of  information  in  the 
records  of  the  case- study  retailers.   There  would  be  no  procurement  cost  for  the 
complete-feed  retailers  in  any  case,  and  the  cost  for  procuring  the  grains  used 
by  the  concentrate  retailers  would  be  negligible  in  terms  of  the  percentage  of 
total  cost.   The  cost  of  procuring  the  ingredients  used  by  the  premix  retailers 
if  measured  accurately  might  well  be  at  least  as  much  per  ton  of  ingredients 
purchased  as  the  cost  per  ton  of  ingredients  used  by  the  manufacturers  them- 
selves. 

The  budgeted  costs  and  percentage  of  total  procurement  cost  by  class  of 
expenses  for  each  of  the  four  types  of  operation  are  shown  in  the  upper  section 
of  table  7«   These  total  procurement  expenses  are  estimated  to  be  35  cents  per 
ton  of  feed  manufactured  for  all  four  types  of  operation.   Nothing  in  the  organi- 
zation of  any  of  the  four  types  of  operation  indicates  that  the  manufacturing 
plants  of  one  type  would  have  procurement  costs  per  ton  substantially  different 
from  those  for  any  of  the  others. 

The  breakdown  of  the  budgeted  total  procurement  costs  by  class  of  expenses 
is  shown  in  the  table  for  each  of  the  four  types  of  operation.   This  breakdown 
closely  parallels  that  found  to  exist  on  the  average  for  the  case- study  plants. 
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PLANT  MANUFACTURING,  STORING,  AND  HANDLING  COSTS 

While  the  plant  manufacturing  and  storage  operations  represent  an  impor- 
tant part  of  the  total  operation,  they  certainly  do  not  represent  all  or  even 
the  major  share  of  the  total  costs  of  manufacturing  and  distributing  mixed 
feeds.  5/  Average  production  costs  for  the  four  types  of  operation  represent 
only  about  1^  percent  of  the  total  costs  to  manufacturers  and  retailers  for 
manufacturing  and  distributing  livestock  feeds  when  ingredient  costs  are 
included. 


Production  Costs  in  the  Plants  Studied 

The  average  total  costs  of  production,  handling,  and  storage  for  the  case- 
study  manufacturers  representing  each  of  the  four  types  of  operation  were  com- 
puted from  the  cost  records  of  each  of  the  plants  studied.   These  costs,  along 
with  the  average  volumes  of  production  are  shown  on  the  last  two  lines  of 
table  8.   The  ranges  among  the  plants  studied  also  are  shown. 

The  average  production  costs  were  highest  for  the  three  complete-feed  com- 
panies --$13. 03  per  ton.   However,  this  average  was  raised  materially  by  the 
very  high  production  cost  of  $19.92  for  one  of  these  companies.   The  average 
for  the  other  two  complete-feed  plants  was  only  $9*58  Pe^  ton.   The  average 
production  cost  per  ton  was  $9*02  per  ton  for  the  premix  plants,  $8.89  per  ton 
for  the  concentrate  plants  and  $8.15  per  ton  for  the  retailer -manufacturer 
plants.  The  range  in  this  cost  was  only  $1.76  among  the  three  concentrate 
plants,  but  about  $3*00  or  more  among  the  plants  of  the  other  three  types. 
Production  costs  represent  a  smaller  proportion  of  the  total  costs  in  the  pre- 
mix plants  and  were  relatively  most  important  in  the  retailer -manufacturer 
plants. 

The  average  production  cost  for  each  type  of  expense  for  the  three  manu- 
facturing plants  representing  each  of  the  four  kinds  of  operation  are  also 
shown  in  table  8.   The  ranges  in  these  costs  among  the  plants  studied  also  are 
shown.   Labor  represented  the  largest  single  production  expense  in  all  groups 
of  plants.   Mill  supplies  on  the  average  were  the  next  most  important  produc- 
tion expense.   Supervision  represented  a  more  important  production  expense  in 
the  premix  plants  than  in  the  other  groups  and  was  least  important  in  the 
retailer -manufacturer  plants.   Depreciation  was  a  fairly  important  production 
expense  in  all  four  types  of  plants. 

The  1955  volume  and  production  costs  of  the  retailers  studied  are  shown 
in  table  9«   Seven  of  these  retailers  were  premix  outlets,  six  were  concentrate 

5/  Of  the  research  directed  toward  operating  efficiency  in  the  mixed 
feeds  industry,  the  emphasis  predominantly  has  been  on  plant  manufacturing, 
storing,  and  handling.   This  phase  of  the  total  function  of  manufacturing  and 
distributing  mixed  feeds  has  received  the  attention  of  both  engineering  and 
economic  research.   The  other  phases  of  the  total  operation- -ingredients,  pro- 
curement, research  and  formula  development,  administrative,  office  and  overhead, 
sales,  and  feed  transportation- -have  received  proportionately  much  less  atten- 
tion by  research  workers. 
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outlets ,  and  seven  were  complete -feed  outlets.   Altogether,  13  of  the  retailers 
had  mixing  facilities  and  seven  of  them  did  not.   The  retailers  who  did  mixing 
have  substantially  higher  plant  and  production  costs  than  those  who  only  mer- 
chandise feed. 

The  total  plant  and  production  costs  averaged  $1^.95  per  ton  for  the  13 
retailers  who  did  feed  mixing  and  only  $2.6l  per  ton  for  the  7  retailers  who 
only  merchandised  feed.   Of  those  with  mixing  facilities,  the  average  cost  per 
ton  was  highest  for  the  concentrate  outlets  and  lowest  for  the  premix  outlets. 

For  retailers  with  mixing  facilities  production  costs  represented  an  aver- 
age of  61.9  percent  of  the  total  costs  for  the  premix  dealers,  61.5  percent  for 
the  concentrate  dealers,  and  56.2  percent  for  the  complete-feed  dealers.   Of 
the  retailers  without  mixing  facilities,  the  percentage  of  total  costs  repre- 
sented by  plant  costs  averaged  26.1  percent  for  the  concentrate  dealers  and 
21.^  percent  for  the  complete-feed  dealers. 


Causes  of  Variation  in  Production  Costs 

Feed  manufacturers. --The  total  costs  per  ton  of  producing,  handling,  and 
storing  mixed  feed  have  been  shown  by  other  studies  to  be  related  quantitatively 
to  such  factors  as  the  volume  of  feed  manufactured  and  unused  plant  capacity. 
This  study  also  indicates  a  definite  relationship  between  the  volume  of  feed 
output  and  total  plant  costs.   Graphic  correlation  analysis  was  made  of  the 
total  plant  costs  and  related  variables  both  for  the  manufacturing  plants  and 
the  retail  outlets  as  a  part  of  the  study.  While  the  results  are  not  conclu- 
sive because  the  number  of  observations  was  limited  and  the  observations  were 
not  selected  randomly,  they  are  indicative  of  quantitative  influences  of  several 
factors  upon  the  total  per  ton  plant  costs  incurred  in  feed  manufacture  and  dis- 
tribution. 

The  factors  examined  for  possible  relationships  to  total  costs  per  plant 
of  production,  handling,  and  storage  for  the  feed  manufacturers  include  volume 
of  feed  manufactured,  volume  of  other  kinds  of  feed  manufactured,  volume  of 
ingredients  merchandised,  the  size  of  the  total  plant  operation  in  addition  to 
the  feed  department,  the  percentage  of  output  in  bulk,  and  the  percentage  of 
output  pelleted.  Table  10  shows  the  values  for  these  factors  and  for  plant 
costs  per  ton  averaged  for  the  three  plants  in  each  of  the  four  groups. 


The  deviations  from  the  budgeted  total  production  costs  per  ton  for  the 
case-study  manufacturing  plants  were  found  to  be  related  to  the  changes  in  vol- 
ume^ the  percentage  of  the  total  plant  operation  represented  by  mixed  feeds, 
the  percentage  of  the  manufactured  feed  distributed  in  bulk,  and  the  percentage 
of  the  total  feed  output  pelleted.   No  apparent  relationship  was  found  between 
these  deviations  in  production  cost  and  the  volume  of  other  feeds  manufactured 
or  the  volume  of  merchandising  by  the  feed  department. 
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The  total  plant  production  costs  per  ton  were  found  to:  6/ 

1.  Decrease  $0.0336  with  each  1,000-ton  increase  in  feed  manufactured. 

2.  Increase  $0.03  with  each  1-percent  increase  in  the  proportion  of  the 
total  operation  represented  by  the  feed  operation. 

3.  Decrease  $0.30  with  each  1-percent  increase  in  feed  sold  in  bulk. 

h.      Increase  $0,008  with  each  1-percent  increase  in  feed  pelleted. 

These  relationships  are  shown  graphically  in  figure  1.   The  magnitude  of 
the  relationships  (slopes  of  the  lines)  are  identical  for  all  four  types  of 
operation.  However,  since  the  four  types  of  operation  vary  in  volume  manufac- 
tured, size  of  the  feed  department  in  relation  to  total  plant  operations,  per- 
cent of  feed  pelleted,  and  percent  of  feed  sold  in  hulk,  the  actual  cost  (the 
vertical  location  of  the  lines  of  relationship  in  figure  l)  varies  with"  each 
type  of  operation.   The  lines  in  figure  1  represent  the  average  production  cost 
for  all  four  types  of  operation  and  are  based  on  the  average  adjusted  volume, 
the  average  percent  pelleted,  the  average  percent  sold  in  bulk  and  the  average 
size  of  the  feed  department  in  relation  to  the  total  business  operation  for  all 
12  of  the  plants  studied.  7/ 

In  the  12  plants  studied,  the  direction  of  the  relationship  found  between 
the  percentage  of  the  total  plant  operation  represented  by  the  feed  department 
and  feed  production  costs  is  certainly  what  one  would  expect.   The  smaller  the 
percentages  represented  by  the  feed  department  the  greater  the  total  size  of 
other  kinds  of  activities  (soybean  processing,  rendering,  etc.)  conducted  at 
the  plant.   If  the  percentage  were  100,  the  plant  would  consist  of  nothing  but 
the  feed  department.   Since  the  volume  of  the  feed  operation  was  fixed  in  this 
analysis,  the  smaller  the  percentage  shown  in  the  scale  at  the  top  of  the  chart 
the  larger  the  total  plant  operations.   As  the  total  plant  operations  increase, 
total  feed  production  costs  per  ton  decrease  somewhat,  as  indicated  by  the 
coefficient.   However,  the  magnitude  of  this  relationship  seems  a  little  large, 
and  might  not  hold  true  for  a  larger  universe  of  feed  companies.   At  least  it 
should  be  interpreted  as  tentative  and  subject  to  verification  or  modification 
by  further  research. 

The  direction  of  the  relationship  between  the  percentage  of  the  operation 
in  bulk  and  the  total  per  ton  production  costs  is  what  one  would  expect.   The 
costs  of  bags,  bagging,  and  bag  handling  are  eliminated  by  a  bulk  operation  so 
that  production  costs  should  be  lower.   But  it  seems  doubtful  that  one  would 
usually  find  that  a  bulk  operation  decreases  total  production  costs  as  much  as 

6/  These  approximate  relationships  were  computed  by  graphic  regression 
analysis  from  the  deviations  from  the  budgeted  per  ton  costs  and  the  tonnage 
of  complete  feed  manufactured,  the  percentage  of  the  total  operation  represented 
by  the  feed  department,  the  percentage  of  feed  pelleted,  and  the  percentage  of 
feed  handled  and  sold  in  bulk  in  each  of  the  12  manufacturing  plants  studied. 

7/  The  magnitude  of  the  relationship  found  between  per  ton  production 
costs  and  volume  of  feed  manufactured  is  consistent  with  similar  relationships 
brought  out  previously  by  other  studies. 
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indicated  "by  the  coefficient  found  for  the  12  case-study  plants  and  shown  in 
figure  1.   It  should  certainly  he  interpreted  with  reservation  unless  and 
until  verified  by  further  research.   It  may  have  been  caused  in  part  by  other 
efficiency  factors  in  those  plants  using  a  bulk  operation  which  were  not  isola- 
ted in  the  study. 

Although  also  based  on  the  limited  information  from  only  12  case  study 
plants,  the  net  relationship  between  the  percentage  of  feed  pelleted  and  total 
per  ton  production  costs  seems  quite  reasonable  in  both  direction  and  magnitude. 
It  indicates  that  pellets  cost  80  cents  per  ton  more  to  produce  than  mash,  con- 
sidering all  production  expenses. 

Production  costs  decreased  approximately  l8.7  cents  with  each  1-percent 
increase  in  monthly  volume  in  the  premix  plants,  7-1  cents  with  each  1-percent 
volume  increase  for  the  concentrate  plants,  6.2  cents  with  each  1-percent 
increase  in  volume  for  the  complete- feed  plants,  13»9  cents  with  each  1-percent 
increase  in  volume  for  the  retailer -manufacturer  plants,  and  11.5  cents  with 
each  1-percent  increase  in  volume  for  all  12  plants  taken  together.   (See 
appendix) . 

Feed  retailers. --The  major  factor  affecting  total  plant  costs  to  feed 
retailers  is  whether  feed  is  mixed  or  simply  merchandised  by  the  retailer.   As 
shown  in  the  last  line  of  table  11,  13  of  the  20  retailers  mixed  feed  and  7  of 
them  only  merchandised  feed.   Total  plant  costs  averaged  $14.95  per  ton  for 
those  that  did  feed  mixing  and  only  $2.60  per  ton  for  those  that  did  not  mix 
feed. 

The  other  important  factor  affecting  total  plant  costs  per  ton  of  feed 
handled  by  retailers  is  the  volume  handled.   Table  11  shows  the  average  plant 
cost  per  ton  for  the  retailers  studied,  by  size  of  volume  handled,  both  for 
those  with  mixing  facilities  and  those  without  mixing  facilities.   While  the 
correlation  is  not  perfect,  increases  in  volume  certainly  are  associated  with 
lower  plant  costs  per  ton,  for  both  groups. 

Graphic  correlation  was  used  to  determine  the  relationship  between  annual 
volume  and  plant  costs  per  ton  for  the  two  classes  of  retailers  studied.   For 
the  retailers  with  mixing  facilities,  the  relationship  found  is:  8/ 

(1)  Y  =  26.00  -  .007  T, 

where  Y  is  the  total  plant  cost  in  dollars  per  ton  and  T  is  the  volume  of  feed 
output  in  tons  per  year.  The  relationship  found  for  the  retailers  with  mixing 
facilities  is:  9/ 

(2)  Y  =  ^.00  -  .0015  T, 

where  again  Y  is  the  total  plant  cost  in  dollars  per  ton  and  T  is  the  volume  of 


W/     This  formula  was  used  to  budget  costs  at  annual  volumes  of  500  and 
1,700  tons  per  year.   It  should  not  be  extended  and  used  for  predicting  costs 
for  an  unlimited  range  of  operating  volumes. 

9/  See  footnote  8. 
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Table  11. --Production  costs  for  feed  retailers  with  and  without  mixing  facili- 
ties, "by  size  of  annual  volume,  1955 


Annual  volume 

:       Retaj 
:     mixing 

.lers  with 
facilities 

:     Retailers  without 
mixing  facilities 

in  tons 

Number 

:  Average  cost 
:   per  ton 

Number 

:  Average  cost 
:   per  ton 

Less  than  500  

501  -  1,000  

1,001  -  1,500  

1,501  -  2,000  

Over    2,000  

Number 
3 
3 
2 

3 
2 

Dollars 
26.62 
12.92 
11.46 
12.87 
7.13 

Number 
2 
2 
2 
1 

Dollars 
3.60 
2.45 
2.48 
1.16 

Total  or  average  : 

13 

14.95 

7 

2.60 

feed  handled  in  tons  per  year. 

Equation  (l)  indicates  that  total  plant  and  production  costs  for  retailers 
who  do  feed  mixing  decrease  0.7  cent  per  ton  for  each  additional  ton  of  feed 
mixed.  This  formula  would  mean  a  cost  for  plant  handling  and  mixing  at  the 
retail  level  of  $20.75  per  ton  at  a  volume  of  750  tons  per  year,  and  $15.50  at 
a  volume  of  1,500  tons  per  year. 

Equation  (2)  indicates  that  total  plant  handling  costs  for  retailers  with- 
out a  feed  mixing  operation  decrease  0.15  cent  for  each  additional  ton  handled. 
This  means  the  per  ton  plant  handling  costs  for  such  retailers  would  be  $2.87 
at  a  volume  of  750  tons  per  year  and  $1.75  per  ton  at  a  volume  of  1,500  tons 
per  year. 

These  relationships  are  based  on  a  small  number  of  case- study  plants  and 
should  not  he  generalized  without  caution.  But  they  certainly  indicate  a  very 
substantial  reduction  in  plant  costs  per  ton  to  retailers  as  their  annual  vol- 
ume of  feed  sales  is  increased  at  least  within  the  volume  levels  included  in 
this  analysis. 


Budgeted  Production  Costs  for  the  Four  Types  of  Operation 

The  budgeted  total  cost  per  ton  to  manufacturers  for  plant  production, 
handling,  and  storage  is  $8.00  for  the  premix  operation,  $8.50  for  the  concen- 
trate operation,  $8.25  for  the  complete-feed  operation  and  $9 .25  for  the 
retailer -manufacturer  operation  (table  12).   These  figures  reflect  differences 
in  volume  of  output  as  well  as  differences  in  the  nature  of  operations  between 
the  manufacturers  of  the  four  different  types.   The  fact  that  the  budgeted  pro- 
duction cost  is  25  cents  per  ton  higher  for  the  concentrate  operation  than  for 
the  complete- feed  operation  is  explained  by  the  difference  of  18,000  tons  in  the 
annual  output  of  the  two  types  of  manufacturers.   The  budgeted  production  cost 
for  the  retailer -manufacturer  operation  is  75  cents  per  ton  higher  than  that  for 
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the  complete -feed  operation  primarily  "because  the  annual  volume  is  only  one- 
fourth  as  large. 

Volume  of  output  does  not  explain  why  the  budgeted  production  cost  per  ton 
to  the  manufacturer  is  actually  lowest  for  the  premix  operation  with  an  annual 
volume  of  only  3,000  tons.  Rather  this  production  cost  in  the  premix  plant  is 
explained  by  the  specialized  nature  of  premix  manufacture  and  the  fact  that 
grinding  and  other  heavy  machinery  is  not  needed  for  the  manufacture  of  this 
type  of  product. 

Production  costs  for  the  case-study  plants  in  all  four  groups  ranged  both 
above  and  below  the  "budgeted  costs ,  even  though  they  did  not  exactly  average 
budgeted  costs  for  any  one  of  the  four  types  of  operation. 

The  budgeted  total  plant  costs  incurred  at  the  retail  level  are  also  given 
in  table  12.  These  costs  are  based  on  60  percent  of  the  total  volume  handled 
by  retailers  doing  an  annual  volume  of  1,700  tons  each  and  kO   percent  of  the 
total  volume  handled  by  retailers  doing  an  annual  volume  of  500  tons  each.   This 
is  true  of  the  retailers  under  all  three  types  of  operation.  The  budgeted  total 
plant  costs  for  the  retailers  of  these  two  annual  volumes  for  each  of  the  three 
types  of  operation  are  shown  in  table  13 . 

For  both  the  small  and  the  large  retailers,  the  total  plant  costs  are  high- 
est for  the  premix  operation  and  lowest  for  the  complete-feed  operation.   This 
difference  arises  directly  from  differences  among  the  types  of  operation.  The 
premix  dealers  add  1,850  pounds  of  ingredients  to  the  premix  to  make  each  ton 
of  feed,  and  consequently  have  relatively  high  plant  production,  handling,  and 
storage  costs.   The  concentrate  dealers  add  only  grains  (900  pounds  per  ton)  to 
the  concentrate,  and  therefore  have  lower  plant  costs.  The  complete- feed  dealers 
do  no  mixing  so  that  they  have  no  production  nor  ingredient  handling  and  stor- 
age costs  at  all.   The  plant  costs  for  them  include  only  the  mixed  feed  handling 
and  storage  costs,  and  are  much  lower  than  the  retail  plant  costs  for  the  other 
two  types  of  operation. 

Total  plant  costs  for  the  case-study  retailers  who  did  feed  mixing  ranged 
from  $6.0^  per  ton  to  $31.35  per  ton  (table  9).   This  variation  was  largely 
explained  by  differences  in  the  volume  of  feed  mixed  and  the  number  and  kinds 
of  different  ingredients  added  in  making  the  final  feed.   The  annual  volume 
ranged  from  1*4-0  tons  to  3,052  tons  in  these  retail  plants  studied.   The  plant 
costs  per  ton  ranged  from  $l.l6  per  ton  to  $3.89  per  ton  among  the  retailers 
studied  who  did  not  have  mixing  facilities.   The  annual  volume  for  these  plants 
ranged  from  70  tons  to  1,650  tons  (see  table  Q).   The  differences  in  volume 
accounted  for  most  of  the  differences  in  plant  costs  per  ton  among  the  retailers 
without  mixing  facilities.   The  budgeted  plant  costs  for  the  retailers  under 
all  three  types  of  operation  are  based  on  these  costs  which  were  found  to  exist 
among  the  retailers  studied  at  different  annual  volumes  and  with  and  without 
mixing  facilities. 

The  budgeted  total  plant  costs  per  ton  for  all  retailers  (table  13)  are 
simply  the  weighted  averages  of  these  costs  for  the  retailers  of  the  two  differ- 
ent volumes  for  that  type  of  operation. 
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Table  13 . --Budgeted  retail  production  costs  per  ton  for  the  3  types  of 

organization 


Volume 

Premix 

Concentrate 

Complete- feed 

Dollars 

Dollars 

Dollars 

1, 700-ton  dealers 

(2^,000  tons) 

14.10 

7-78 

l.*5 

500-ton  dealers 

(l6,000  tons)  .... 

22.50 

12.88 

3.25 

All  dealers 

(40,000  tons) 

YJ.hG 

9.82 

2.17 

The  total  "budgeted  costs  per  ton  for  plant  production,  handling,  and  stor- 
age for  both  manufacturers  and  retailers  are  shown  in  table  12.   This  combined 
total  plant  cost  was  almost  twice  as  much  for  the  premix  operation  as  for  the 
retailer -manufacturer  operation- -$l8.06  per  ton  compared  to  $9.25  per  ton.   It 
was  $1^.50  per  ton  for  the  total  concentrate  operation  and  $10.^2  for  the  com- 
plete-feed operation. 

The  relative  efficiency  of  total  plant  production,  storage,  and  handling 
in  the  four  types  of  operation  is  measured  by  these  four  figures.   All- four 
operations  provide  farmers  with  the  same  total  quantity  of  the  identical  formula 
of  the  completed  feed  in  bagged  and  mash  form.   For  this  particular  class  of 
costs,  the  retailer -manufacturer  operation  is  the  least  costly  (most  efficient) 
followed  in  order  by  the  complete-feed  operation,  the  concentrate  operation, 
and  the  premix  operation. 

While  the  premix  manufacturing  operation  is  the  most  efficient  in  terms  of 
total  plant  costs,  the  relative  inefficiency  of  their  retailing  plants,  which 
are  small  by  comparison  to  wholesale  companies,  far  more  than  offsets  this 
advantage.  Note  again  that  retailing  plant  costs  make  up  96.68  percent  of  the 
total  combined  plant  costs  under  the  premix  operation.   In  contrast,  the 
retailer -manufacturers  have  a  higher  total  plant  cost  per  ton  than  the  whole- 
sale feed  manufacturing  companies  under  any  of  the  other  three  types  of  opera- 
tion.  But  since  there  are  no  additional  retail  plant  costs  at  all  under  this 
type  of  operation,  the  total  cost  of  manufacture,  storage,  and  handling  the 
feed  from  raw  ingredients  to  the  farmer  who  uses  it  are  less  for  this  type  of 
operation  than  for  any  of  the  other  three. 


OVERHEAD  COSTS 

In  any  kind  of  business  operation,  overhead  costs  (administration,  office 
maintenance,  depreciation,  and  the  like)  must  be  borne  by  the  total  activities 
performed  by  the  firm.  These  functions  are  just  as  necessary  as  the  labor  and 
machinery  used  in  plant  operations,  and  represent  one  of  the  major  classes  of 
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cost  studied  for  "both  the  manufacturers  and  the  retailers  under  each  of  the 
four  alternative  types  of  operation. 


Overhead  Costs  in  the  Plants  Studied 

Manufacturing  plants. --The  average  total  overhead  costs  for  the  case- 
study  manufacturers  representing  each  of  the  four  types  of  operation  were  com- 
puted from  the  cost  figures  for  each  of  the  plants  studied.  These  costs  along 
with  the  average  volumes  of  production  are  shown  on  the  two  lower  lines  of 
table  ik.      The  ranges  in  these  figures  among  the  plants  studied  also  are  shown. 

The  average  overhead  costs  per  ton  were  highest  for  the  premix  plants  and 
lowest  for  the  concentrate  plants.   Total  overhead  costs  averaged  $11.53  per 
ton  for  the  premix  plants  and  $2.^-1  per  ton  for  the  concentrate  plants,  $5.72 
per  ton  for  the  complete-feed  plants  and  $3.82  per  ton  for  the  retailer- 
manufacturer  plants. 

Overhead  costs  averaged  8  percent  of  the  total  cost  in  the  premix  plants, 
3  percent  in  the  concentrate  plants,  6  percent  in  the  complete-feed  plants, 
and  5  percent  in  the  retailer -manufacturer  plants.  The  range  in  this  percent- 
age was  greatest  among  the  premix  plants  and  rather  uniform  among  the  plants 
representing  the  other  three  types  of  operation. 

The  average  cost  for  each  type  of  expense  for  the  three  manufacturing 
plants  representing  each  of  the  four  kinds  of  operation  are  shown  in  table  1^+. 
The  ranges  in  these  costs  among  the  plants  studied  also  are  shown.   Overhead 
administration  expenses  were  highest  for  the  premix  plants  and  lowest  for  the 
retailer -manufacturer  plants,  and  averaged  $2.1^1-  per  ton  for  all  of  the  plants 
as  a  group.   The  range  in  this  overhead  cost  was  quite  large  among  the  plants 
in  each  of  the  four  groups;  it  extended  from  l6  cents  per  ton  to  $6.73  per  ton 
among  all  12  of  the  plants  studied. 

The  overhead  cost  represented  by  the  salaries  of  office  workers  averaged 
highest  for  the  complete -feed  plants  and  lowest  for  the  concentrate  plants. 
The  average  overhead  expense  for  depreciation  of  the  office  buildings  and  equip- 
ment was  highest  for  the  retailer-manufacturer  plants  and  lowest  for  the  con- 
centrate plants.   Overhead  telephone  expenses  averaged  highest  for  the  complete- 
feed  plants  and  lowest  for  the  concentrate  plants.   The  overhead  costs  for 
travel  and  entertainment  averaged  highest  for  the  complete-feed  plants  and  low- 
est for  the  concentrate  plants.   The  per  ton  overhead  cost  for  office  supplies 
averaged  highest  for  the  premix  plants  and  lowest  for  the  concentrate  plants. 
The  average  monthly  overhead  costs  disclosed  a  strong  tendency  for  the  high 
costs  to  be  associated  with  low  volumes  and  the  reverse  (see  appendix). 


Retailers . - -Although  the  average  overhead  costs  per  ton  were  fairly  uni- 
form among  the  different  types  of  retailers,  they  were  highest  for  the  complete- 
feed  retailers  with  mixing  facilities  and  lowest  for  the  concentrate  retailers 
without  mixing  facilities  (table  15).   The  range  in  these  costs  was  greatest  for 
the  premix  retailers  and  smallest  for  the  complete- feed  retailers  with  mixing 
facilities. 
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Overhead  cost  averaged  28.2  percent  of  the  total  cost  (excluding  ingredi- 
ents) to  the  7  retailers  "without  mixing  facilities  and  only  1^.5  percent  of  the 
total  cost  to  the  13  retailers  with  mixing  facilities.  The  differences  in 
these  percentages  between  the  groups  of  retailers  is  explained  by  the  higher 
total  costs  to  the  retailers  who  mixed  feed  rather  than  by  differences  in  the 
average  total  overhead  costs  between  the  two  groups.   Overhead  costs  averaged 
about  Ik   percent  of  the  total  cost  to  the  premix  retailers  and  concentrate 
retailers  with  mixing  facilities,  and  17  percent  of  the  total  cost  to  the  com- 
plete-feed retailers  with  mixing  facilities.   These  overhead  costs  averaged 
27.8  percent  of  the  total  cost  to  the  concentrate  dealers  without  mixing  facili- 
ties and  28.3  percent  of  the  total  cost  to  the  complete -feed  dealers  without 
mixing  facilities.  Fairly  wide  ranges  were  exhibited  in  these  percentages 
among  the  retailers  of  all  five  classes. 


Causes  of  Variation  in  Overhead  Costs 

Many  of  the  overhead  expenses  are  a  fixed  cost  which  must  be  maintained 
at  least  at  some  minimum  level  even  with  little  or  no  output.  Because  of  this, 
one  expects  to  find  an  inverse  relationship  between  the  volume  of  output  and 
total  per  unit  overhead  costs.   Such  a  relationship  was  found  in  this  study  for 
feed  manufacture  and  distribution,  both  at  the  manufacturing  level  and  at  the 
retailing  level.   The  manufacturer's  overhead  costs  also  were  found  to  be 
inversely  related  to  the  volume  of  other  departments  conducted  by  the  feed  com- 
pany.  The  exact  magnitude  of  these  relationships  is  not  conclusive  because  the 
number  of  observations  was  limited  and  the  observations  were  not  selected  ran- 
domly.  But  the  relationships  found  are  indicative  of  the  quantitative  influ- 
ences of  volume  upon  the  total  overhead  cost  per  ton  of  manufacturing  and  dis- 
tributing feed. 


Manufacturers. --The  factors  examined  for  possible  relationships  to  total 
per  ton  overhead  costs  to  the  feed  manufacturers  were  the  same  factors  examined 
for  possible  relationships  to  the  direct  production  costs  for  these  companies. 
They  include  the  volume  of  feed  manufactured,  volume  of  other  kinds  of  feed 
manufactured,  volume  of  ingredients  merchandised,  the  size  of  the  total  plant 
operation  in  addition  to  the  feed  department,  the  percentage  of  output  in  bulk, 
and  the  percent  of  output  pelleted.   The  average  value  for  these  factors  and 
for  per  ton  overhead  costs  together  with  the  ranges  in  these  costs  for  the  three 
plants  in  each  of  the  four  groups  are  shown  in  table  l6.   The  deviations  of  the 
overhead  costs  per  ton  for  each  manufacturer  from  the  per  ton  budgeted  overhead 
costs  for  that  type  of  operation  were  determined  and  used  in  the  analysis  in 
lieu  of  the  actual  per  ton  overhead  costs.   The  averages  and  ranges  of  these 
deviations  are  shown  on  the  second  line  of  table  l6.   This  procedure  was  fol- 
lowed in  order  to  make  the  overhead  costs  more  directly  comparable  from  one  type 
of  operation  to  another. 

The  deviations  from  the  budgeted  total  overhead  costs  per  ton  for  the  feed 
manufacturing  plants  studied  were  found  to  be  related  to  the  adjusted  annual 
volume,  the  tons  merchandised  by  the  feed  department,  and  the  percentage  of  the 
total  plant  operation  represented  by  the  feed  department.   No  apparent  relation- 
ships were  found  between  these  deviations  in  overhead  cost  per  ton  and  the 
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volume  of  other  feed  manufactured,  the  percent  of  the  feed  sold  in  bulk  or  the 
percentage  of  the  feed  pelleted. 

The  total  per  ton  overhead  costs  were  found  to:  10/ 

1.  Decrease  $0.0^2  with  each  1,000-ton  increase  in  the  adjusted  annua] 
production. 

2.  Decrease  $0.23  with  each  1, 000-ton  increase  in  the  volume  of  ingredi- 
ents sold  as  is. 

3.  Increase  $0,029  with  each  1-percent  increase  in  the  proportion  of  the 
total  operation  represented  by  the  feed  department. 

The  net  effects  of  each  of  these  variables  on  the  overhead  costs  per  ton 
to  the  feed  manufacturers  as  indicated  by  the  three  coefficients  are  shown  in 
figure  2. 

The  lines  in  figure  2  represent  the  average  overhead  cost  for  all  four 
types  of  operation.   Their  slopes  (the  magnitude  of  the  relationships)  are 
identical  for  all  four  types  of  operation,  but  the  level  of  the  lines  would  be 
different  for  each  individual  type  of  operation  because  of  the  differences 
among  them  in  the  average  value  of  the  variables  found  to  affect  per  ton  over- 
head costs.  11/ 

The  monthly  costs  per  ton  of  total  overhead  expenses  for  the  feed  manufac- 
turing plants  studied  were  considerably  lower  in  months  when  total  production 
was  higher,  as  one  would  expect.   The  average  overhead  costs  per  ton  varied 
from  month  to  month  for  the  manufacturing  plants  in  all  four  groups  (see 
appendix) . 

Retailers . - -One  important  factor  affecting  total  overhead  costs  per  ton  of 
feed  handled  by  retailers  is  the  annual  volume  handled.   Table  17  shows  the 
average  overhead  cost  per  ton  for  the  retailers  studied,  by  volume  groups,  both 
for  those  with  mixing  facilities  and  for  those  without  mixing  facilities.  The 
last  line  of  the  table  shows  that  there  was  only  35  cents  difference  between 
the  averages  of  these  costs  for  retailers  with  mixing  facilities  and  those  with- 
out them. 

But  a  very  definite  relationship  is  evident  in  table  17  between  annual  vol- 
ume for  the  retailers  and  their  average  overhead  cost  per  ton.   This  cost  aver- 
aged $^.38  per  ton  for  the  five  retailers  with  volumes  of  500  tons  and  under 


10/  The  relationships  were  determined  by  graphic  correlation  analysis 
from  the  deviations  from  the  budgeted  per  ton  overhead  costs,  the  tonnage  of 
complete  feed  manufactured,  the  volume  of  feed  ingredients  merchandised  by  the 
feed  department,  and  the  percentage  of  the  total  company  operation  represented 
by  the  feed  department. 

11/  Both  the  direction  and  the  magnitude  of  the  relationships  shown  by 
the  overhead  cost  lines  in  figure  2  seem  reasonable.   However,  it  must  be 
remembered  that  they  are  based  on  a  limited  number  of  case- study  plants  and 
need  to  be  tested  by  further  research. 
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FACTORS  AFFECTING  OVERHEAD 
COSTS  FOR  FEED  MANUFACTURERS 

%   FEED   DEPT.   IS  OF  TOTAL  OPERATION 


45  55  65  75  85 

*$0.029   PER  TON   PER  1%    INCREASE!  ) 


95 


$  PER  TON      £^ 


6.00 


5.50 


5.00 


ONS  OF  INGREDIENTS  SOLD  AS   IS 

j i i 


-j  y 


1,000  2,000         3,000  4,000         5,000        6,000 

-$0.23  PER  TON  PER  1,000-TON   I N C R E  A S E  (c>— o—o) 

ADJUSTED  ANNUAL  PRODUCTION  (TONS)    , 


20,000       25,000       30,000       35,000       40,000      45,000 

-$0,042   PER   TON   PER   1,000-TON   INCREASE  (x— x— x) 


U.   S.    DEPARTMENT    OF    AGRICULTURE 


NEC    7589-59(11)  AGRICULTURAL    MARKETING    SERVICE 


Figure  2 
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down  to  $1.5^  per  ton  for  the  two  retailers  with  mixed  feed  volumes  of  over 
2,000  tons  per  year.   Although  there  are  a  couple  of  exceptions  between  indi- 
vidual "brackets,  this  same  relationship  "between  overhead  costs  per  ton  and  vol- 
ume is  apparent  for  the  separate  averages  shown  in  table  17  for  the  retailers 
with  mixing  facilities  and  those  without  mixing  facilities. 

Graphic  correlation  was  used  to  determine  the  approximate  magnitude  of  the 
relationship  between  annual  volume  and  overhead  costs  per  ton  among  the  20 
retailers  studied.   The  approximate  relationship  found  was:  12/ 

(3)  Y  =  5-00  -  .0014  T, 

where  Y  is  the  total  overhead  cost  in  dollars  per  ton  and  T  is  the  volume  of 
feed  sold  in  tons  per  year. 

On  the  basis  of  the  relationship  in  equation  (3)>  "tne  computed  total  annual 
overhead  cost  for  feed  retailers  would  be  $4.30  per  ton  at  an  annual  sales  vol- 
ume of  500  tons  and  $2.90  per  ton  at  an  annual  sales  volume  of  1,500  tons. 
Although  this  relationship  should  not  be  interpreted  as  conclusive,  it  seems 
reasonable  as  to  both  direction  and  magnitude.   It  certainly  indicates  a  very 
substantial  reduction  in  overhead  costs  per  ton  to  feed  retailers  as  their 
annual  volume  of  feed  sales  is  increased. 


Budgeted  Overhead  Costs  for  the 
Four  Types  of  Operation 

The  budgeted  total  overhead  cost  per  ton  to  the  manufacturers  is  $8.75  Per 
ton  for  the  premix  operation,  $3.40  per  ton  for  both  the  concentrate  and  the 
complete- feed  operation  and  $4.25  per  ton  for  the  retailer -manufacturer  opera- 
tion (table  18).   These  figures  reflect  the  smaller  output  for  the  premix  manu- 
facturers and  the  retailer -manufacturers  as  compared  to  that  of  the  other  two 
types  of  manufacturers  as  well  as  differences  in  the  nature  of  the  operations 
among  the  different  types  of  manufacturers. 

These  budgeted  total  overhead  costs  per  ton  may  be  compared  to  the  aver- 
ages of  these  costs  for  the  manufacturers  representing  the  four  types  of  opera- 
tion which  are  shown  on  the  first  two  lines  of  table  16.   The  average  overhead 
cost  for  the  three  premix  plants  is  $2.78  more  than  the  budgeted  overhead  cost 
for  this  type  of  operation  largely  because  of  one  premix  plant  which  had  the 
abnormally  high  overhead  cost  of  $17.75  per  ton.   On  the  other  hand,  the  aver- 
age overhead  cost  for  the  three  concentrate  plants  is  99  cents  below  that 
budgeted  for  this  type  of  operation  because  of  one  concentrate  plant  which  had 
the  abnormally  low  total  overhead  cost  of  31  cents  per  ton.   All  three  of  the 
complete-feed  manufacturers  had  per  ton  overhead  costs  which  were  higher  than 
that  budgeted  for  this  type  of  operation.   But  because  of  the  relatively  large 
annual  volume  for  complete-feed  manufacturers,  their  per  ton  overhead  costs 
ordinarily  should  not  be  more  than  those  for  concentrate  manufacturers.   As 


12/  This  formula  was  used  to  budget  costs  at  annual  volumes  of  500  and 
1,700  tons  per  year.  It  should  not  be  extended  and  used  for  predicting  costs 
for  an  unlimited  range  of  operating  volumes. 
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"budgeted,  the  overhead  costs  per  ton  are  identical  for  complete -feed  manufac- 
turers and  concentrate  manufacturers.  The  observed  per  ton  overhead  costs  for 
the  three  retailer -manufacturers  ranged  uniformly  ahove  and  below  the  budgeted 
cost  for  this  type  of  operation  even  though  the  average  for  the  group  was  ^3 
cents  per  ton  below  the  budgeted  cost. 

These  same  budgeted  costs  computed  on  the  basis  of  the  tons  of  complete 
feed  made  from  the  premix  and  concentrate  are  shown  in  table  18  for  the  premix 
and  the  concentrate  operation.   It  will  be  noted  that  while  the  per  ton  expense 
for  all  these  items  to  the  manufacturer  is  higher  for  the  premix  operation,  on 
the  basis  of  the  tonnage  of  the  final  feed  output  they  are  lower  for  the  premix 
operation  than  for  the  concentrate  operation.   It  also  will  be  noted  that  these 
expenses  per  ton  of  final  feed  output  are  lower  for  both  the  premix  and  the 
concentrate  operations  than  for  the  complete-feed  manufacturer  and  the  retailer-; 
manufacturer . 

The  budgeted  total  per  ton  overhead  costs  incurred  at  the  retail  level 
under  the  four  types  of  operation  also  are  shown  in  table  l8.  13/  The  budg- 
eted total  overhead  cost  is  $2.62  per  ton  for  the  1,700- "ton  retailers  under 
all  three  types  of  operation.  And  because  of  their  relatively  small  volume 
over  which  to  spread  total  overhead  cost,  these  costs  are  "budgeted  at  $4.30 
per  ton  for  the  500-ton  retailers.  The  weighted  average  of  these  two  per  ton 
costs  makes  a  budgeted  total  overhead  cost  at  the  retail  level  of  $3.29  per 
ton  of  feed  sold  hy  all  three  types  of  retailers. 

Table  18  also  shows  the  combined  total  budgeted  overhead  cost  per  ton  for 
manufacturers  and  retailers.   This  cost  is  substantially  highest  for  the  com- 
plete-feed operation  and  lowest  for  the  premix  operation. 

These  figures  measure  the  relative  efficiency  of  the  four  types  of  opera- 
tion with  respect  to  total  overhead  costs,  since  the  volume,  type,  and  quality 
of  the  feed  delivered  to  farmers  is  identical  under  the  four  budgeted  opera- 
tions. The  total  overhead  cost  per  ton  of  the  final  feed  to  the  farmer  is  low- 
est for  the  premix  operation  because  of  the  percentage  of  the  total  tonnage 
produced  at  the  central  company  level  is  so  small  that  the  overhead  costs  at 
this  level  amount  to  only  66   cents  per  ton  of  the  final  complete  feed 
(tattle  18).  Retailing  accounted  for  83  percent  of  the  total  overhead  cost 
under  this  type  of  operation.   The  total  per  ton  overhead  cost  for  the  retailer- 
manufacturer  operation  is  relatively  low  because  only  one  company  is  maintained 
for  "both  manufacture  and  retailing  under  this  type  of  operation.   The  total  per 
ton  overhead  cost  is  highest  for  the  complete- feed  operation,  because  a  total 
volume  of  40,000  tons  is  handled  both  "by  the  manufacturer  and  the  retailers. 
Even  though  the  retailers  only  merchandise  the  feed,  they  do  not  gain  suffi- 
cient economies  in  overhead  to  offset  the  relatively  high  total  overhead  cost 
to  the  manufacturer  for  this  type  of  operation.   The  retailers  account  for  ^9 
percent  of  the  total  overhead  cost  even  under  this  type  of  operation. 


13/  These  costs  are  "based  on  60  percent  of  the  total  volume  handled  by 
retailers  doing  an  annual  volume  of  1,700  tons  each  and  ko   percent  of  the  total 
volume  handled  by  retailers  doing  an  annual  volume  of  500  tons  each. 
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COSTS  OF  RESEARCH ,  EXPERIMENTATION, 
AND  FORMULA  DEVELOPMENT 

Research,  experimentation,  and  formula  development  represent  a  unique 
function  and  give  rise  to  a  separate  class  of  costs  in  feed  companies.   These 
costs  include  the  salaries  of  any  research  people  maintained  on  the  company's 
payroll,  either  on  a  full-time  or  a  part-time  basis.  They  include  the  cost  of 
maintaining  and  using  a  laboratory  for  testing  feeds  or  the  fees  paid  for  hav- 
ing feed  samples  tested  by  a  commercial  agency.  But  the  big  expense  usually 
is  the  net  cost  to  the  company  of  the  proving  farm  or  farms  where  livestock 
are  maintained  for  testing  feeds,  management  practices,  and  so  on.   These 
farms  frequently  are  used  as  demonstration  farms  also,  and  have  some  value  for 
feed  sales  promotion.   Although  an  income  is  realized  from  the  sale  of  live- 
stock from  such  farms,  it  is  ordinarily  not  large  enough  to  cover  the  total 
costs  to  the  company  of  operating  the  proving  farm. 


Research  Costs  in  the  Plants  Studied 

The  average  total  costs  of  research  and  formula  development  for  the  case- 
study  manufacturers  were  computed  from  these  cost  figures  for  each  of  the 
plants  studied  (table  19) •   The  average  costs  per  ton  for  research  and  formula 
development  were  highest  for  the  premix  plants  and  lowest  for  the  retailer- 
manufacturer  plants.   The  plants  in  all  four  groups  exhibited  a  fairly  wide 
range  around  these  averages. 

Research  costs  averaged  I.87  percent  of  the  total  cost  in  the  premix 
plants,  O.56  percent  in  the  concentrate  plants,  0.29  percent  in  the  complete- 
feed  plants,  and  0.l6  percent  of  the  total  cost  (including  ingredient  costs) 
in  the  retailer -manufacturer  plants. 

No  attempt  was  made  to  analyze  quantitatively  the  causes  for  the  differ- 
ences in  research  cost  among  the  12  manufacturing  plants  studied.  These  dif- 
ferences are  caused  primarily  by  the  attitude  and  policies  of  management  in  the 
various  companies.   In  some  cases,  management  feels  that  a  company-owned  prov- 
ing farm  is  a  necessity  even  though  its  costs  are  high  and  the  volume  of  the 
plant  may  not  justify  it.   Sometimes  management  feels  that  a  proving  farm  is  an 
essential  part  of  the  company's  sales  program  for  tours,  demonstrations,  sales- 
men's meetings  and  so  on.   For  these  reasons,  total  research  costs  are  likely 
to  be  higher  in  feed  companies  that  have  relatively  high  gross  sales  returns. 
But  when  management  of  the  feed  company  is  cost  conscious,  feed-testing  arrange- 
ments may  be  made  with  individual  customers  to  avoid  the  cost  of  a  proving  farm 
and  help  keep  total  research  costs  down. 

Generally  the  retailer -manufacturer  plants  spend  a  good  deal  less  on 
research  and  proving-farm  expenses  than  do  the  large  feed  manufacturers.   They 
depend  largely  upon  companies  supplying  premixes  and  public  research  institu- 
tions for  research  on  feed  formula  development. 
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Budgeted  Research  Costs  for  the  Four  Types  of  Operation 

The  "budgeted  research  cost  per  ton  of  output  "by  the  manufacturers  is 
$l+.00  for  the  premix  operation,  $1.00  per  ton  for  the  concentrate  operation, 
$1.00  per  ton  for  the  complete- feed  operation,  and  15  cents  per  ton  for  the 
retailer-manufacturer  operation  (table  19).   The  premix  company  must  do 
research  and  testing  not  only  of  the  premix  formulas  themselves,  but  likewise 
of  the  feeds  made  by  the  retailer  from  the  premixes.   Consequently,  the  total 
research  cost  "when  based  only  on  the  volume  of  the  premix  manufactured  is  sub- 
stantially higher  for  this  type  of  operation  than  for  the  others.   The  retailer- 
manufacturer  companies  do  less  formula  and  nutrition  research  than  the  other 
types  of  companies,  so  that  their  per  ton  total  research  costs  are  smaller. 

These  budgeted  costs  for  research  may  be  compared  to  the  actual  research 
costs  for  the  plants  of  each  type  of  operation  (table  19).  While  the  budgeted 
costs  are  slightly  higher  than  the  actual  costs  in  all  four  cases,  they  are 
"within  the  range  of  this  cost  among  the  plants  representing  each  type  of  opera- 
tion except  the  complete-feed  plants.   The  averages  for  all  four  types  of 
operation  are  pulled  down  by  one  plant  in  each  group  which  had  little  or  no 
research  cost.   These  plants  are  not  reflected  in  the  budgeted  research  cost 
shown. 

The  last  line  of  table  19  shows  the  total  research  cost  per  ton  of  the 
comparable  final  feed  delivered  to  farmers  under  the  four  types  of  operation. 


SELLING  COSTS 

Selling  and  advertising  efforts  represent  an  essential  function  in  the 
mixed-feeds  industry,  both  for  the  manufacturing  companies  and  for  the  retail 
outlets.   Those  concerned  with  the  management  of  both  feed  companies  and  retail 
feed  outlets  are  justifiably  concerned  about  the  most  profitable  level  of  total 
sales  costs  to  the  business.   Some  companies  incur  relatively  large  sales  costs 
on  the  grounds  that  this  is  the  best  way  to  achieve  the  volume  necessary  for 
efficient  operations.   Others  incur  a  minimum  total  sales  cost  on  the  grounds 
that  the  costs  saved  permit  a  lower  selling  price  of  the  mixed  feed,  which  in 
turn  brings  the  volume  needed  for  efficient  operations.  Many  companies  follow 
a  sales  policy  somewhere  between  these  two  extremes.  Research  specifically 
directed  toward  defining  the  best  policy  for  feed  companies  in  this  regard 
would  be  of  great  value  to  the  industry  and  ultimately  to  the  farmers  who  fur- 
nish much  of  the  raw  products  and  use  virtually  all  of  the  final  output  of  the 
mixed  feeds  industry. 


Sales  Costs  in  the  Plants  Studied 

Feed  manufacturers: --The  average  sales  cost  per  ton  ranged  from  $28.35  Per 
ton  for  the  premix  plants  to  $^-.59  per  ton  for  the  retailer -manufacturer  plants. 
A  substantial  range  in  the  total  per  ton  sales  cost  was  found  among  the  plants 
of  all  four  types  of  operation  (table  20)  c 
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Sales  costs  represented  an  average  of  20  percent  of  total  costs  to  the 
premix  manufacturers,  6  percent  for  the  concentrate  manufacturers,  7  percent 
for  the  complete-feed,  manufacturers,  and  6  percent  for  the  retailer -manufacturer 
Operation. 

The  average  sales  cost  for  each  type  of  expense  for  the  three  manufactur- 
ing plants  representing  each  of  the  four  kinds  of  operation  is  also  shown  in 
tahie  20.   The  two  most  important  sale  expense  items  for  the  plants  are  sales- 
men's salaries  and  advertising  expenses.   The  averages  for  all  four  groups 
together  amount  to  $5.1^  per  ton  for  salesmen's  salaries  and  $2.73  Pe^  "ton  for 
advertising  expenses. 

The  monthly  average  total  sales  costs  in  the  premix  plants  varied  from 
$6.17  to  $59-l6  per  ton.   Average  monthly  total  sales  costs  varied  from  $0.78 
to  $9^22  per  ton  for  the  concentrate  plants,  from  $4.83  "to  $7.55  per. ton  for 
the  complete -feed  plants,  and  from  $1.80  to  $7.66  per  ton  for  the  retailer- 
manufacturer  plants.   Again  there  is  a  tendency  for  the  low  cost  to  he  associa- 
ted with  the  larger  volume  months  and  the  reverse  (see  appendix). 

Feed  retailers: --Selling  costs  per  ton  averaged  highest  ($2.25)  for  the 
concentrate  retailers  with  mixing  facilities  and  lowest  ($0.95)  for  the  com- 
plete-feed retailers  without  mixing  facilities  (tahle  21).   The  range  in  this 
cost  also  was  greatest  among  the  concentrate  dealers  with  mixing  facilities  and 
smallest  among  the  complete-feed  retailers  without  mixing  facilities. 

Total  advertising  costs  per  ton  averaged  highest  ($l.l6)  for  the  complete- 
feed  retailers  with  mixing  facilities  and  lowest  (26  cents)  for  the  concentrate 
retailers  without  mixing  facilities  (tahle  21).   The  range  in  this  cost  was 
greatest  among  the  premix  dealers  and  smallest  among  the  concentrate  dealers 
without  mixing  facilities. 

The  proportion  of  the  total  cost  represented  hy  selling  costs  was  k   per- 
cent for  the  premix  retailers,  8  percent  for  the  concentrate  dealers  with  mix- 
ing facilities,  12  percent  for  the  concentrate  dealers  without  mixing  facili- 
ties, h   percent  for  the  complete -feed  dealers  with  mixing  facilities,  and  8 
percent  for  the  complete  feed  dealers  without  mixing  facilities.   The  propor- 
tion of  the  total  cost  represented  hy  advertising  cost  averaged  3  percent  for 
the  premix  retailers,  3  percent  for  the  concentrate  dealers  with  mixing  facili- 
ties, 2  percent  for  the  concentrate  dealers  without  mixing  facilities,  k   per- 
cent for  the  complete-feed  dealers  with  or  without  mixing  facilities.   Wide 
ranges  in  "both  percentages  were  exhibited  among  the  retailers  in  almost  all 
classes. 


Variations  in  Total  Sales  Costs 

The  level  of  the  total  sales  cost  to  a  feed  company  is  largely  determined 
hy  the  selling  and  advertising  policies  of  that  company.   Optimum  sales  effi- 
ciency certainly  is  not  measured  hy  a  minimum  total  sales  cost.   Rather,  the 
most  efficient  sales  program  is  one  which  returns  the  company  the  greatest 
additional  revenue  through  increased  sales  volume  in  relation  to  the  total 

-  kk   - 


cost  of  the  selling  and  advertising  program.   This  study  was  not  designed  to 
define  the  most  efficient  feed  sales  program  in  this  sense.   However,  a  related 
phase  of  the  study  does  shed  some  light  on  the  question. 

In  a  related  phase  of  the  study,  Dr.  J.  T.  Scott  applied  a  general  linear 
program  to  resource  allocation  and  profit  maximization  within  an  individual 
company.  1^/  The  coefficients  for  "both  production  and  market  used  in  the  anal- 
ysis were  obtained  from  the  actual  records  of  the  feed  company  and  from  the 
best  estimates  of  top  managerial  personnel  in  the  company.   The  solution  on  the 
basis  of  these  coefficients  indicated  that  by  far  the  most  productive  activity 
in  the  company  was  field  sales  effort.  Feed  salesmen  were  worth  $25.20  per 
hour  to  the  company  in  terms  of  increased  profit.  1_5/  By  contrast,  the  next 
most  productive  input  was  worth  only  $5.01  per  unit  to  the  company  in  increased 
profit. 

Scott's  linear  program  solution  indicated  an  increase  of  315  tons  per 
: -month  in  total  volume  was  advisable  in  this  feed  company.   It  called  for  an 

increase  in  sales  volume  of  28  feeds,  a  decrease  in  sales  volume  of  13  feeds, 
[with  the  sales  volume  of  3  feeds  remaining  unchanged.   The  program  solution 
iindicated  that  the  feed  company's  net  earnings  would  be  more  than  doubled  by 

the  plan  indicated. 

The  high  marginal  productivity  of  sales  efforts  is  of  particular  signifi- 
cance.  The  solution  indicates  that  profits  could  have  been  raised  still  more 
by  additional  sales  effort  (provided  that  additional  salesmen  with  productivi- 
ties equal  to  that  of  present  salesmen  could  be  employed  for  anything  less  than 
$25.20  per  hour).   If  salesmen  could  be  employed  at  $5.00  per  hour,  each  addi- 
tional hour  of  sales  contacts  would  have  added  $20.20  to  the  net  earnings  of 
the  feed  company.  16/ 

While  this  analysis  is  applicable  in  the  narrow  sense  only  to  the  specific 
company  whose  operation  was  programmed,  it  is  indicative  of  the  relative  impor- 
tance of  sales  expenditures  to  feed  companies  generally.   This  is  logical,  too, 
in  view  of  the  excess  feed  manufacturing  capacity  of  many  companies  in  the 
industry  and  the  lower  per  unit  costs  and  higher  net  returns  that  come  with 
increased  sales  volume.  17/ 

The  per  ton  selling  and  advertising  costs  for  the  retailers  studied  indi- 
cate a  slight  inverse  relationship  to  the  volume  of  feed  sales  by  the  retailers. 
Table  22  shows  the  average  per  ton  selling  cost  for  the  retailers  studied 

Ik/     Scott,  J.  T.   Application  of  Linear  Programming  for  Profit  Maximiza- 
tion in  the  Feed  Firm.   Unpublished  Ph.  D.  dissertation.   Iowa  State  College 
Library,  Ames,  Iowa,  1957. 

15/  Strictly  this  is  true  only  at  the  margin,  that  is,  the  first  addi- 
tional hour  of  sales  contact  added. 

16/  See  footnote  15. 

17/  Further  research  in  this  area  would  be  indeed  valuable.   It  seems 
probable  that  an  experimental  design  for  different  levels  of  total  sales  expendi- 
ture and  different  types  of  sales  efforts  in  different  localities  for  a  particu- 
lar feed  company  would  be  the  most  fruitful  approach.   A  proper  design  that 
would  permit  a  refined  analysis  of  variance  should  then  enable  the  researcher 
to  evaluate  alternative  sales  programs  and  arrive  at  significant  conclusions. 
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ranged  from  $1.^5  for  retailers  with  annual  volumes  of  1,000  tons  and  less  to 
$0.^3  for  those  with  more  than  2,000  tons.   Although  not  so  clearly  evident  as 
for  total  selling  costs,  the  same  general  inverse  relationship  is  indicated  for 
retailers  with  and  without  mixing  facilities. 

A  negative  relationship  was  also  found  "between  volume  of  sales  and  the  per 
ton  advertising  costs  for  the  two  types  of  retailers.  For  all  of  the  retailers 
advertising  costs  ranged  from  an  average  of  $0.82  per  ton  for  those  with  vol- 
umes between  500  and  1,000  tons,  to  $0.26  per  ton  for  those  with  volumes  of 
more  than  2,000  tons. 

Graphic  correlation  was  used  to  determine  the  indicated  relationships 
between  annual  volume  and  per  ton  selling  costs  and  between  annual  volume  and 
per  ton  advertising  costs  among  the  retailers  studied.   The  approximate  rela- 
tionships are:  18/ 

(k)    Y  =  1. 50-. 0002  T, 

where  Y  is  the  total  selling  cost  in  dollars  per  ton  and  T  is  the  volume  of  feed 
sales  in  tons  per  year  and 

(5)  Y  =  .90-. 0002  T, 

where  Y  is  the  total  advertising  cost  in  dollars  per  ton  and  T  is  again  the 
volume  of  feed  sales  in  tons  per  year. 

On  the  basis  of  these  formulas,  the  computed  costs  to  retailers  when  annual 
sales  are  500  tons  would  be  $1.^-0  per  ton  for  selling  costs  and  80  cents  per  ton 
for  advertising  costs.  At  an  annual  volume  of  1,500  tons  sales  costs  would  be 
$1.20  per  ton  and  advertising  costs  would  be  60  cents  per  ton. 


Budgeted  Sales  Costs  for  the 
Four  Types  of  Operation 

The  "budgeted  total  per  ton  sales  cost  to  the  manufacturers  is  $20  for  the 
premix  operation,  $5  for  the  concentrate  operation,  $4.85  for  the  complete -feed 
operation,  and  $8.25  for  the  retailer -manufacturer  operation  (table  23).   These 
figures  may  be  compared  to  the  actual  sales  costs  per  ton  for  the  plants  repre- 
senting each  of  the  four  types  of  operation  which  are  shown  on  the  next  to  the 
last  line  of  table  20.   The  average  actual  cost  for  the  premix  plants  is  $8.35 
per  ton  higher  than  the  budgeted  figure  for  this  type  of  operation  largely 
because  of  the  one  premix  plant  with  the  very  high  total  sales  cost  figure  of 
$59.l6  per  ton.   The  average  actual  cost  for  the  concentrate  plants  is  23  cents 
lower  than  the  budgeted  figure  for  this  type  of  operation,  but  the  budgeted 
figure  is  well  within  the  range  among  the  plants  of  this  group  in  total  per  ton 
sales  cost.   The  budgeted  figure  for  the  complete-feed  plants  also  is  within 
the  range  of  these  costs  found  among  the  complete-feed  plants  studied,  even 


18/  These  formulas  were  used  to  budget  costs  at  annual  volumes  of  500  and 
1,700  tons  per  year.   They  should  not  be  extended  and  used  for  predicting  costs 
for  an  unlimited  range  of  operating  volumes. 
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though,  it  is  $1.31  per  ton  lower  than  the  average  sales  cost  for  these  plants. 
The  "budgeted  per  ton  total  sales  cost  for  the  retailer-manufacturer  operation 
deserves  special  explanation  since  it  is  $3.66  higher  than  the  average  for  the 
three  retailer -manufacturer  plants  studied  and  59  cents  higher  than  that  in 
the  plant  -which  had  the  highest  total  sales  cost.   The  "budgeted  figure  is 
$8.25  per  ton  to  make  the  retailer -manufacturer  operation  (when  the  one  company 
must  do  Doth  the  central  company  and  the  retail  selling  and  advertising)  com- 
parable to  the  other  types  of  operation  in  total  advertising  and  sales  effort 
expended. 

The  budgeted  sales  supervision  costs  to  the  manufacturers  ranges  from 
$1.40  per  ton  for  the  premix  operation,  to  29  cents  per  ton  for  the  complete- 
feed  operation. 

Salesmen's  salaries  are  the  biggest  single  sales  expense  for  the  manufac- 
turers of  all  four  of  the  operations  budgeted.   Total  budgeted  advertising 
expenses  come  to  $4.00  per  ton  for  the  premix  manufacturer,  75  cents  per  ton 
for  the  concentrate  manufacturer,  73  cents  per  ton  for  the  complete -feed  manu- 
facturer, and  $1.24  per  ton  for  the  retailer -manufacturer  operation. 

For  comparative  purposes,  the  costs  per  ton  of  complete  feed  manufactured 
by  retailers  from  the  manufacturers'  premix  and  concentrate  for  each  of  the 
classes  of  sales  expenses  are  shown  in  table  23  for  the  premix  and  concentrate 
manufacturers.   The  manufacturers'  total  sales  cost  amounts  to  $1.50  per  ton 
of  the  complete  feed  made  by  retailers  from  the  premix  and  to  $2.75  per  ton  of 
the  complete  feed  produced  by  retailers  from  the  concentrate. 

The  budgeted  sales  cost  is  $1.72  per  ton  for  the  1,700-ton  retailers  under 
all  three  types  of  operation.  19/  And  because  of  their  relatively  small  vol- 
ume, the  sales  cost  is  budgeted  at  $2.20  per  ton  for  the  500-ton  retailers. 
The  weighted  average  of  these  two  costs  makes  a  budgeted  total  sales  cost  at 
the  retail  level  of  $1.91  per  ton  by  all  three  types  of  retailers  (table  23). 

The  next  to  last  column  in  table  23  shows  the  combined  budgeted  sales  cost 
for  manufacturers  and  retailers.   This  cost  is  substantially  highest  for  the 
retailer-manufacturer  operation  and  substantially  lowest  for  the  premix  opera- 
tion. 

These  figures  at  least  approximately  measure  the  relative  efficiency  of 
the  four  types  of  operation  with  respect  to  total  sales  costs.   The  volume, 
type,  and  quality  of  the  feed  delivered  to  farmers  is  identical  under  the  four 
budgeted  operations.   The  total  selling  and  advertising  effort  is  budgeted  for 
comparability  among  the  four  types  of  operation.   As  budgeted,  the  premix  opera- 
tion has  the  greatest  comparative  sales  cost  advantage,  followed  in  order  by 
the  concentrate  operation  and  the  complete -feed  operation. 


19/  These  costs  are  based  on  60  percent  of  the  total  volume  handled  by 
retailers  doing  an  annual  volume  of  1,70°  tons  each  and  40  percent  of  the  total 
volume  handled  by  retailers  doing  an  annual  volume  of  500  tons  each. 
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COSTS  OF  TRANSPORTING  FEEDS 

The  main  factors  affecting  the  total  costs  of  outbound  transportation  of 
mixed  feeds  are  the  distance  from  the  feed  plant  to  the  retailer,  the  distance 
from  the  retailer  to  the  customer,  and  the  percentage  of  the  complete. feed  for- 
mula added  by  the  retailer,  if  any.   The  distance  from  the  feed  plant  to  the 
retailer  is  partly  a  matter  of  how  veil  the  feed  plant  is  located  with  respect 
to  the  dealer  outlets.   But  it  is  partly  a  matter  of  the  type  of  operation  also, 
since  premix  manufacturers  have  to  reach  out  over  a  larger  area  to  ohtain  an 
economic  operating  volume  due  to  the  concentrated  nature  of  the  product.  A 
concentrate  manufacturer  has  to  reach  out  farther  than  a  complete- feed  manufac- 
turer, other  things  being  equal.   The  complete-feed  independent  manufacturer 
has  to  reach  out  farther  than  a  retail  outlet,  hut  not  so  far  as  manufacturers 
selling  through  dealers.   This  is  "borne  out  "by  the  distribution  pattern  actu- 
ally experienced  by  the  plants  in  the  four  different  groups  studied  (see 
tables  2k   and  25). 

The  percentage  of  the  complete  feed  added  by  the  retailer  is  solely  a 
function  of  the  concentration  of  the  feed  manufactured  and  sold  to  retailers  by 
the  feed  company.   Under  the  premix  operation,  only  the  "trace"  ingredients  in 
the  mixed  feed  are  transported  from  the  manufacturer  to  the  retailer.  At  the 
other  extreme,  under  the  complete -feed  operation  the  complete  formula  (includ- 
ing farm  grain)  is  transported  from  the  manufacturer  to  the  retailer.   Of 
course,  under  the  independent  manufacturer -retailer  operation,  no  transporta- 
tion of  the  formula  feed  from  the  manufacturer  to  the  retailer  is  required  at 
all. 

Feed  Transportation  Costs  in  the  Plants  Studied 

The  average  distribution  pattern  of  feed  sales  found  for  the  three  case- 
study  plants  under  each  of  the  four  types  of  operation  and  for  the  six  retailers 
under  each  of  the  three  types  of  operation  involving  them  is  shown  in  tables 
2k   and  25.   The  percentages  of  total  volume  hauled  for  each  distance  zone  from 
each  group  of  manufacturers  are  the  simple  averages  for  the  individual  plants 
studied.  The  same  was  done  for  retailers.   The  figures  in  each  cell  for  the 
average  of  all  manufacturers  are  the  simple  averages  of  the  averages  for  the 
four  groups;  the  averages  of  all  retailers  are  the  simple  averages  of  the  aver- 
ages for  the  three  groups. 

The  average  distribution  pattern  was  most  widespread  geographically  for 
the  premix  operation  and  the  least  so  for  the  complete-feed  operation.   The 
most  closely  knit  total  distribution  pattern  of  all  was  for  the  retailer- 
manufacturer  operation. 

The  average  volume  of  mixed  feed  transported  and  the  average  transportation 
cost,  by  distance  zones,  from  manufacturers  to  retailers  for  the  four  types  of 
operation  are  given  in  table  26.   These  figures  are  the  simple  averages  for  the 
plants  studied  in  each  group.   The  transportation  costs  for  each  plant  were 
computed  from  that  plant's  volume -distance  distribution  pattern  by  means  of  the 
equation  (6),  I.6065  +  ,02^-ld.  20/  They  do  not  represent  the  actual 


20/  See  page  53. 
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out-of-pocket  transportation  costs  incurred  "by  the  plant.   Instead  they  repre- 
sent comparable  costs  based  on  identical  rates  and  the  actual  distribution 
pattern  for  each  plant. 

The  average  transportation  cost  ranged  from  11  cents  per  hundredweight  for 
the  retailer -manufacturer  group  to  25  cents  per  hundredweight  for  the  premix 
group  and  averaged  18  cents  for  all  groups  combined.  These  averages  are  for 
the  feed  actually  transported  in  all  cases.  Neither  those  for  the  concentrate 
group  nor  those  for  the  premix  group  have  been  converted  to  a  complete-feed 
basis.  21/ 


The  average  percentage  of  the  actual  total  trucking  expenses  represented 
by  the  major  classes  of  costs  in  the  plants  of  the  four  types  of  operation  are 
shown  in  table  27.  For  all  12  plants  as  a  group,  wages  and  salaries  represented 
36  percent  of  the  total  trucking  cost,  while  fuel  represented  26  percent, 
repairs  and  maintenance  represented  13  percent,  depreciation  represented  12 
percent,  insurance  and  licenses  each  represented  k   percent,  and  all  other 
expenses  represented  5  percent  of  the  total  trucking  cost. 


Causes  of  Variation  in  Feed  Transportation  Costs 

Many  different  arrangements  for  transporting  and  paying  for  the  transpor- 
tation costs  of  the  mixed  feeds  existed  in  the  12  case- study  plants.   Some 
shipments  were  made  from  the  manufacturer  to  the  dealer  by  rail,  but  most  were 
made  by  trucks.   Some  of  the  truck  shipments  were  made  in  trucks  owned  by  the 
feed  manufacturer,  some  in  trucks  owned  by  retailers,  and  some  were  made  in 
contract  trucks  owned  neither  by  the  manufacturer  nor  the  retailers.   These 
differences  made  it  difficult  to  compare  the  transportation  costs  on  the  basis 
of  freight  bills  and  truck  operating  cost  records  obtained  from  the  case_ study 
plants. 

The  transportation  costs  were  difficult  to  compare  even  for  those  plants 
which  transported  the  mixed  feeds  largely  in  company-owned  trucks  because  of 
the  differences  in  the  way  the  trucking  records  were  kept.   Some  plant  records 
did  not  separate  trucking  costs  of  ingredients  to  the  plant  from  trucking  costs 
of  mixed  feed  from  the  plant.   Some  plant  records  included  the  expenses  of 
salesmen's  automobiles  with  trucking  expenses.   Some  plants  had  trucking  reve- 
nue both  from  delivery  charges  made  to  feed  retailers  and  from  backhaul  loads. 
Such  revenue  often  was  deducted  from  gross  truck  expenses  before  these  expen- 
ses were  entered  into  the  summary  records. 

Detailed  records  of  truck  freight  charges  to  retail  points  of  varying  dis- 
tances from  the  manufacturing  plant  were  obtained  from  three  of  the  case- study 
plants.   Two  of  these  plants  were  in  the  premix  group  and  one  was  in  the 


21/  The  actual  trucking  costs  averaged  25  cents  per  hundredweight  for 
the  premix  plants,  Ik   cents  per  hundredweight  for  the  concentrate  plants,  and 
20  cents  per  hundredweight  for  both  the  complete -feed  plants  and  the  retailer- 
manufacturer  plants.   One  of  the  retailer -manufacturer  plants  had  very  high 
trucking  costs,  the  average  of  the  other  two  being  only  Ik   cents  per  hundred- 
weight. 
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Table  27. --Percentage  breakdown  of  trucking  costs  "by  classes  of  expenses  for 
the  feed  manufacturing  plants,  in  the  k   groups  studied,  1955 


:       :  :        :   Retail    :   All 
Cost  Item :Premix  : Concentrate: Complete : manufacturing: groups 

:Percent 

Wages   and  salaries    :  32.21 

Gasoline  and  fuel   :  32.86 

Repairs  and  maintenance    ...:        8.60 

Depreciation :  12 .  52 

Insurance   •  4.08 

Licenses  and  taxes  •    3»76 

I  Other  :    5. 97 


Percent 

Percent 

Percent 

Percent 

42.58 

35.70 

32.78 

35-82 

22.17 

22.32 

26.22 

25.89 

13.92 

11.76 

16.73 

12.75 

8.08 

14.48 

12.88 

11.99 

2.03 

5.08 

5.66 

4.21 

3.65 

5.36 

4.79 

4.39 

7.57 

5.30 

.9* 

k.9k 

Total  :  100.00    100.00    100.00      100.00     100.00 


concentrate  group.   These  records  covered  distances  of  8  to  536  miles  and 
freight  costs  of  $1.00  to  $12.20  per  ton.  The  records  kept  by  two  of  the 
plants  were  separated  by  truck  size,  which  made  five  sets  of  transportation 
cost  and  distance  records  in  all. 

Linear  regression  functions  of  the  form  a  +  bx  were  fitted  to  each  of  the 
five  sets  of  data  and  to  the  pooled  data  for  the  five  sets  by  the  method  of 
least  squares.   The  parameters  obtained  are  shown  in  table  28  where  the  source 
of  the  data  is  listed  in  the  first  column,  the  number  of  observations  is  listed 
in  the  second  column,  and  the  observed  range  in  miles  from  the  manufacturing 
plant  is  listed  in  the  third  column.   The  fourth  column  shows  the  Y-intercept 
or  the  per  ton  cost  for  zero  miles  haul  obtained  for  each  of  the  groups.   This 
varied  from  $0.92  to  $4.91  and  averaged  $1.6l  for  the  pooled  data  for  all 
groups.   The  regression  coefficient  or  the  increase  in  freight  cost  per  mile 
hauled  is  shown  in  the  fifth  column.   It  varied  from  I.67  cents  to  2.53  cents 
and  averaged  2.4-1  cents  for  the  pooled  data  for  all  groups. 

The  correlation  coefficients  shown  in  the  seventh  column  are  all  statis- 
tically highly  significant.   However,  as  can  be  seen  by  comparing  the  r^s 
shown  in  the  sixth  column,  the  individual  regressions  were  not  superior  to  the 
overall  regression.   Therefore  the  equation  (6)  I.6065  +  .024ld  was  accepted 
and  used  to  compute  the  transportation  costs  for  the  model  operations  as  dis- 
cussed above. 

This  method  of  computing  the  transportation  cost  for  the  mixed  feeds 
defined  the  total  transportation  cost  independently  of  the  first  incidence  of 
this  cost--the  manufacturer,  the  retailer,  or  the  farmer  customer.   Thus  it 
facilitates  direct  comparison  of  the  four  types  of  operation  and  avoids  prob- 
lems of  noncomparability  in  the  transportation  cost  records  of  the  case- study 
plants.   However,  it  overlooks  certain  feed  transportation  economies  that  some 
feed  companies  may  be  able  to  effectuate.   For  example,  one  of  the  case- study 
plants  also  processed  soybeans  and  operated  a  large  fleet  of  trucks  of  its  own 
on  a  two-way  haul  basis.   The  trucks  hauled  mixed  feed  from  the  plant  to  the 
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retail  outlet  and  soybeans  from  the  retail  outlet  to  the  plant  for  the  return 
load.  Such  an  operation  enabled  this  plant  to  provide  transportation  for  its 
mixed  feeds  at  a  cost  substantially  less  than  that  estimated  by  equation  (6). 
But  of  course  this  resulted  from  the  unique  situation  of  the  plant,  and  had 
nothing  to  do  with  whether  it  was  operated  on  a  premix,  a  concentrate,  or  a 
complete-feed  basis.  Other  special  transportation  economies  that  some  plants 
may  enjoy  are  not  recognized  by  the  application  of  equation  (6). 

The  relationship  between  average  distance  hauled  and  the  cost  of  per  ton 
hauling  the  manufactured  feeds  as  computed  from  equation  (6)  is  shown  graphi- 
cally in  figure  3.   As  the  figure  shows,  the  computed  transportation  cost  is 
$2.8l  per  ton  for  an  average  distance  of  50  miles  and  on  up  to  $8.84  per  ton 
for  an  average  distance  hauled  of  300  miles. 

Trucking  costs  averaged  $4.24  per  ton  for  the  20  retailers,  $4.17  per  ton 
for  the  7  retailers  without  mixing  facilities,  and  $4.27  per  ton  for  the  13 
retailers  with  mixing  facilities  (table  29).   While  there  is  little  difference 
in  this  cost  between  retailers  with  mixing  facilities  and  those  without  them, 
there  is  an  evident  negative  relationship  between  volume  and  per  ton  transporta- 
tion costs. 

For  both  classes  of  retailers  as  a  group,  the  transportation  cost  declined 
from  an  average  of  $5-91  Pe^  ton  for  dealers  with  volumes  of  less  than  500  tons 
down  to  $2.01  per  ton  for  dealers  with  volumes  over  2,000  tons.   While  not 
striking,  the  same  relationship  is  evident  for  the  two  types  of  retailers 
separately. 

Graphic  correlation  was  used  to  determine  the  approximate  quantitative 
relationship  between  annual  volume  and  transportation  costs  per  ton  among  the 
retailers  studied.    This  relationship  was  found  to  be 

(7)   Y  =  $6.80  -  .0018  T, 

where  Y  is  the  total  transportation  cost  in  dollars  per  ton  and  T  is  the  total 
volume  in  tons  per  year. 

On  the  basis  of  this  formula,  the  computed  average  trucking  cost  per  ton 
of  feed  for  retailers  with  an  average  haul  of  approximately  20  miles  is  $5*90 
when  annual  retail  sales  and  delivery  of  feed  are  only  500  tons.   This  computed 
total  delivery  cost  per  ton  is  $4.10  at  a  retail  volume  of  1,500  tons. 


Budgeted  Feed  Transportation  Costs  for 
the  Four  Types  of  Operation 

The  comparison  of  transportation  costs  of  the  manufactured  feeds  for  the 
premix  operation,  the  concentrate  operation,  the  complete- feed  operation,  and 
the  integrated  manufacturer-retailer  operation  is  made  on  the  basis  of  the 
single  model  formula  given  in  the  first  column  of  table  5.   This  means  that  for 
the  premix  operation,  only  150  pounds  out  of  every  ton  of  mixed  feed  is  trans- 
ported from  the  manufacturer  to  the  retailer -mixer .   For  the  concentrate  opera- 
tion, 1,100  pounds  out  of  every  ton  of  mixed  feed  is  transported  from  the 

-  55  - 


RELATIONSHIP  OF  FEED  DELIVERY 
COST  TO  LENGTH  OF  HAUL 


$  PER  TON 


8 


0 


0 


50 


>\ 


** 


*>i 


.«. 


c- 


100  150        200 

MILES  HAULED 


250        300 


U.   S.    DEPARTMENT    OF    AGRICULTURE 


NEC    7590-59   (II)  AGRICULTURAL    MARKETING    SERVICE 


Figure  3 


-   56   - 


Table  29. --Transportation  costs  per  ton  for  feed  retailers  with  and  without  mix- 
ing facilities,  "by  size  of  annual  volume  handled,  1955 


in  tons 

Retailers  with 
mixing  facilities 

: Retailers  without 
: mixing  facilities 

All  ret 

ailers 

Annual  volume 

Plants  : 

Average 
cost 

per  ton 

:  Plants  : 

Average 

cost 
per  ton 

Plants  : 

Average 

cost 
per  ton 

0  -  500  .. 
501  -  1,000 

1,001  -  1,500 

1,501  -  2,000 
Over  -  2,000 

•  ••••••• 

•  ••••••• 

•  •■•■••• 

average 

Number 
3 
3 
2 

3 

2 

Dollars 
6.07 
k.76 
5.01 
2.98 
2.01 

Number 
2 
2 
2 
1 

Dollars 

5.66 
3.82 

3.32 
3.60 

Number 
5 
5 
k 
h 

2 

Dollars 

5.91 
4.38 
k.  17 

3.1^ 
2.01 

Total  or 

13 

^.27 

7 

4.17 

20 

k.  2k 

manufacturer  to  the  r etailer -mixer .  But  for  the  complete-feed  operation,  all  of 
the  mixed  feed  is  transported  from  the  manufacturer  to  the  retailer.   Of  course, 
none  of  the  complete  feed  is  transported  in  the  independent  retailer -manufacturer 
operation. 

Table  30  shows  the  budgeted  distribution  pattern  of  feed  sales  by  mileage 
zones  under  the  premix,  the  concentrate,  the  complete-feed,  and  the  retailer- 
manufacturer  operations.   The  tonnage  distribution  in  each  of  the  distance  zones 
from  the  manufacturing  plant  is  hased  closely  upon  the  average  distribution 
pattern  shown  in  table  26  for  the  three  case- study  plants  in  each  group.  For 
the  budgeted  distribution,  tonnages  were  simplified  by  rounding  and  eliminating 
some  of  the  peaks  and  valleys  in  the  average  distributions.   In  the  complete- 
feed  operation,  the  tonnage  to  the  first  distance  zone  was  increased  over  the 
three-plant  average  for  that  group  "because  two  of  the  case- study  plants  in  this 
group  were  located  in  metropolitan  areas  where  only  limited  sales  could  he  made 
in  the  first  distance  zone. 

Table  31  shows  the  budgeted  feed  sales  pattern  by  mileage  zones  for  retail- 
ing plants  under  the  three  types  of  operation  where  separate  retailers  are 
involved.   The  distribution  by  mileage  zones  from  the  retail  plants  is  based 
directly  on  those  found  for  the  six  case-study  retailers  under  each  type  of 
operation,  as  shown  in  table  25.   However,  the  patterns  were  simplified  by 
rounding  in  each  cell. 

On  the  basis  of  the  budgeted  distribution  patterns  in  tables  30  and  31; 
transportation  costs  from  manufacturer  to  retailer  and  from  retailer  to  cus- 
tomer are  shown  for  each  of  the  four  types  of  operation  in  table  32. 

The  transportation  costs  for  each  cell  were  determined  from  the  tonnage 
transported  to  each  distance  zone  by  applying  equation  (6). 
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Table  32. --Budgeted  transportation  costs  per  ton  for  the 
k   types  of  organization 


Item 


Premix 


Concentrate 


Complete 


Retail 
manufacturing 


Manufacturer  to  retailer 

Retailer  to  consumer  .... 

Total  per  ton  of 

complete  feed  sold  1/  . 


Dollars 
5.13 

1.88 
2.26 


Dollars 
3.28 

1.82 
3.62 


Dollars 
3.16 

1.80 
k.96 


Dollars 


2.28 


2.28 


1/  Equivalent  40,000  tons. 


The  budgeted  total  per  ton  cost  of  transporting  the  tonnage  of  mixed  feed 
involved  from  the  manufacturer  to  the  retailer  is  $5*13  for  the  premix  opera-  ■ 
tion,  $3.28  for  the  concentrate  operation,  and  $3.l6  for  the  complete-feed 
operation.   The  total  per  ton  cost  of  transporting  the  40,000  tons  of  com- 
pleted feed  from  the  retailer  to  the  customer  is  $1.88  for  the  premix  operation, 
$1.82  for  the  concentrate  operation  and  $1.80  for  the  complete- feed  operation. 

The  budgeted  total  cost  per  ton  for  transporting  the  complete-feed  to  the 
farm  of  the  customer  is  $2.26  for  the  premix  operation,  $3.62  for  the  concen- 
trate operation,  $^-.96  for  the  complete- feed  operation,  and  $2.28  for  the 
retailer -manufacturer  operation.   Thus  premixes  are  most  economical  among  the 
four  types  of  operation  from  the  standpoint  of  total  transportation  costs  of 
mixed  feeds,  while  retailer -manufacturers  are  a  close  second.  The  complete- 
feed  operation  is  the  most  expensive  of  the  four  as  far  as  this  factor  is  con- 
cerned. 

The  total  transportation  cost  per  ton  shown  in  table  32  is  not  the  sum  of 
the  cost  from  the  manufacturer  to  the  retailer  and  from  the  retailer  to  the 
customer  except  in  the  complete-feed  operation.   Only  150  pounds  of  the  ton  of 
complete  feed  are  transported  from  the  manufacturer  to  the  retailer  in  the  pre- 
mix operation.  And  in  the  concentrate  operation,  only  1,100  pounds  of  the  ton 
of  complete  feed  are  transported  from  the  manufacturer  to  the  retailer.   This 
factor  as  well  as  the  distance  distribution  pattern  under  each  of  the  four 
types  of  operation  enters  into  the  relative  total  transportation  cost  involved. 


TOTAL  COSTS  OF  MANUFACTURING  AND  DISTRIBUTING  FEED 

Many  factors  other  than  the  basic  method  of  organization  and  operation  in 
the  formula  feed  industry  affect  plant  operating  costs  and  efficiency.   This  is 
true  of  both  feed  manufacturing  companies  and  feed  retailers.   In  many  respects, 
each  of  the  12  feed  plants  and  20  feed  retailers  exhibited  characteristics  and 
operating  problems  peculiar  to  itself.   They  differed  in  distance  from  their 
sources  of  ingredients  and  outlets  for  mixed  feeds.   They  differed  somewhat  in 
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"both  capacity  and  volume.  The  number  and  type  of  feed  formulas  varied  from  one 
plant  to  another,  as  did  methods  of  selling,  pricing  policies,  methods  of  trans i 
portation  used,  amount  of  feed  pelleted,  and  the  percentage  sold  in  bulk.  They; 
differed  in  plant  layout  and  design  and  type  of  machinery  used.  They  differed 
in  management  efficiency,  organizational  structure,  and  the  type  of  related 
activities  which  were  integrated  with  the  feed  operation.  Such  differences 
among  operating  firms  are  characteristic  of  the  mixed  feeds  industry. 

Yet,  the  plants  within  the  four  types  of  operation  exhibited  many  common 
characteristics  in  patterns  of  organization  and  operation  and  in  cost  structure 
as  well.   These  common  characteristics  provide  the  basic  framework  for  compari- 
sons among  the  four  different  types  of  operation.  Furthermore,  many  of  the 
differences  which  did  exist  in  the  cost  structure  in  the  selected  plants  were 
explained  "by  operating  differences  and  could  be  compensated  for  through  careful  I 
study  of  plant  records.   Other  differences  were  held  constant  for  purposes  of 
analysis  by  building  uniformities  into  the  "budgeted  costs  for  each  of  the  four 
different  types  of  operation. 

Total  Costs  in  the  Plants  Studied 

Manufacturing  plants. --The  average  and  the  ranges  in  the  volume  of  sales 
and  costs  per  ton  for  the  three  case-study  plants  for  each  type  of  operation 
are  given  in  tahle  33  for  the  feed  manufacturing  plants.   The  annual  volumes 
correspond  to  those  reported  in  previous  tables. 

None  of  the  premix  plants  sold  in  bulk  or  pelleted  the  premix.   The  aver-  j 
age  total  cost  per  ton  ranged  from  $150.79  for  the  premix  plants  to  $'82.53  for 
the  retailer -manufacturer  plants. 

The  per-ton  cost  figures  shown  in  table  33  are  not  directly  comparable 
among  the  four  types  of  operation  for  several  reasons.   They  do  not  include  the 
cost  of  retailing  for  the  first  three  groups  nor  do  they  represent  the  same 
quality  and  concentration  of  mixed  feed.   The  costs  are  based  on  the  actual 
tonnage  of  output  for  the  case- study  manufacturers.   This  tonnage  is  much  more 
concentrated  in  the  premix  plants  than  in  the  retailer -manufacturer  plants,  for 
example.   Also,  other  differences  such  as  volume  of  output,  percentage  sold  in 
hulk,  percentage  pelleted,  and  the  degree  of  integration  of  other  activities 
such  as  soybean  processing  and  rendering,  cause  variations  in  the  cost  per  ton 
which  are  not  attributable  to  differences  in  the  type  of  operation  as  such. 

Feed  retailers. --Table  3^-  summarizes  the  sales  volume  and  costs  per  ton 
for  the  retailers  under  the  three  types  of  operation  using  separate  retailers. 
Retailers  with  mixing  facilities  are  summarized  separately  from  those  without 
mixing  facilities.   Seven  premix  retailers,  six  concentrate  retailers,  and 
seven  complete-feed  retailers  were  studied.   In  all,  13  of  these  retailers  had 
mixing  facilities  and  7  of  them  did  not.   Because  all  of  the  premix  retailers 
had  mixing  facilities,  this  leaves  5  groups  of  retailers  (tahle  35) • 

The  average  annual  volume  was  highest  for  the  premix  retailers  and  lowest 
for  the  complete-feed  retailers  with  mixing  facilities.    The  largest  retailer 
among  the  20  was  a  premix  dealer  with  3^052  tons  and  the  smallest  was  a  complete- 
feed  dealer  with  only  70  tons  annual  feed  volume. 
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The  total  of  all  costs  except  ingredient  costs  on  a  per-ton  "basis  aver- 
aged most  for  the  complete-feed  dealers  with  mixing  facilities  and  least  for 
the  concentrate  dealers  without  mixing  facilities.   The  range  in  the  total 
per  ton  cost  to  retailers  was  greatest  for  the  premix  retailers  and  the  concen- 
trate retailers  with  mixing  facilities,  and  smallest  for  the  concentrate 
retailers  without  mixing  facilities. 

The  amount  of  each  of  the  major  classes  of  expenses  also  is  shown  in 
table  3U. 


Budgeted  Total  Costs  for  the  Four  Types  of  Operation 

Budgeted  total  operating  costs  under  the  four  types  of  operation  are  sum- 
marized in  table  35*   Seven  types  of  cost  are  shown  separately  for  the  manu- 
facturing plant  and  the  retailers  for  each  of  the  four  types  of  operation. 
Costs  per  ton  and  the  percentage  of  total  costs  represented  by  each  major  class 
of  costs  are  also  shown.   The  last  two  columns  shows  the  budgeted  total  costs 
for  the  entire  function  of  manufacture  and  distribution  of  livestock  feeds 
under  each  of  the  four  types  of  operation. 

These  differences  in  the  relative  efficiencies  of  the  four  methods  of  pro- 
curing ingredients,  and  mixing  and  selling  the  feed  are  designed  to  represent 
general  tendencies  in  "the  industry.   Because  of  efficiencies  or  inefficiencies 
in  the  operations  of  any  given  plant  or  company  using  any  of  the  four  types  of 
organization,  individual  operations  can  be  expected  to  deviate  from  this  gen- 
eral tendency.   Differences  in  managerial  efficiency,  capacity  utilization, 
return  haul  arrangements,  and  other  factors,  frequently  will  overcome  the  tend- 
encies towards  efficiency  or  inefficiency  as  determined  in  this  report  for  any 
given  operation. 

The  percentage  figures  show  first  the  fraction  of  each  type  of  expense 
incurred  by  manufacturers  and  by  retailers  under  each  type  of  operation.   Then 
the  percentage  figures  on  the  "total  per-ton  lines  show  the  fraction  of  the 
total  cost  of  manufacturing  and  distributing  feeds  under  each  type  operation 
represented  by  each  class  of  expenses. 

The  highlight  of  the  table  is  the  budgeted  total  cost  per  ton  of  the 
entire  operation.   The  retailer-manufacturer  operation  is  the  lowest-cost  type 
of  operation  of  any  of  the  four,  having  a  total  cost  of  $89.02  per  ton.   The 
complete-feed  operation  has  the  highest  total  cost  --  $93 .71  Per  ton.   Thus, 
under  the  assumptions  made,  it  cost  the  industry  $4.69  more  to  manufacture  and 
deliver  every  ton  of  complete  feed  to  the  farmer  under  a  complete -feed  arrange- 
ment than  under  a  retailer -manufacturer  arrangement.   The  total  budgeted  costs 
were  $91.48  per  ton  for  the  concentrate  operation  and  $93.03  per  ton  for  the 
premix  operation.    Compared  to  the  retailer -manufacturer,  these  budgeted  costs 
give  the  complete-feed  manufacturer  and  retailers  a  cost  disadvantage  of  $2.46 
per  ton,  and  the  premix  manufacturer  and  retailer -mixers  a  cost  disadvantage 
of  $4.01  for  every  ton  of  feed  sold  and  delivered  to  farmers. 

The  lower  total  production  and  distribution  costs  of  the  retailer- 
manufacturers  are  explained  by  their  lower  operating  costs  in  production  and 
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plant  operation,  overhead  and  delivery  of  feeds.   The  retailer -manufacturers 
actually  show  a  cost  disadvantage  on  a  per  ton  "basis  in  the  delivered  cost  of 
ingredients,  selling  and  advertising  expenses,  and  ingredient  procurement 
expenses  (table  35) • 

The  complete-feed  operation  is  the  most  costly  of  the  four  types.  This 
type  of  operation  is  highest  among  the  four  in  two  classes  of  costs  --  overhead  : 
expenses  and  expenses  of  transporting  the  complete  feeds  (table  35)  •  The  manu-  cc 
facturing  level  overhead  is  less  per  ton  for  the  complete-feed  operation  than 
for  the  retailer -manufacturer  operation,  but  when  the  retailers'  overhead  is 
added  in,  the  total  overhead  for  the  complete-feed  operation  is  almost  $2.50 
per  ton,  the  higher  of  the  two.   The  transportation  cost  is  highest  for  the 
complete-feed  operation  because  the  grain  tonnage  in  the  total  ration  must  be 
transported  farther  under  this  type  of  operation  than  under  any  of  the  other 
three. 


The  reasons  premix  operations  have  the  second  highest  total  costs  lie 
primarily  in  their  higher  costs  for  ingredient  purchases  and  production  expen- 
ses. Both  of  these  higher  costs  arise  from  the  fact  that  the  retailers  pur- 
chase most  of  the  ingredients  and  do  most  of  the  manufacturing  as  far  as  ton- 
nage is  concerned  under  this  type  of  operation.  By  comparison  with  feed  manu- 
facturers, retailer -mixers  operate  on  a  small  tonnage  and  a  relatively  high 
cost  per  ton,  both  for  ingredients  purchased  and  for  feed  manufacturing  and 
handling  costs.   The  premix  operation  as  budgeted  has  a  cost  advantage  as  far 
as  procurement,  selling,  overhead,  and  feed  transportation  expenses  are  con- 
cerned.  But  the  savings  in  these  expense  items  are  not  great  enough  to  off- 
set the  higher  costs  of  ingredients  and  production. 


Next  to  the  retailer -manufacturer  operation,  the  concentrate  operation  was 
the  least  costly  among  those  studied.   This  type  of  operation  has  the  lowest 
cost  for  ingredients  among  the  four  types  of  operation.   It  saves  on  non-grain 
ingredients  because  they  are  purchased  in  large  quantities  by  the  feed  manu- 
facturer, and  on  feed  grain  ingredients  because  they  are  purchased  directly 
from  farmers  by  the  retailer -mixer .   For  other  types  of  budgeted  costs,  the 
concentrate  operation  is  neither  high  cost  nor  low  cost  among  the  four  differ- 
ent types  of  operation.   This  type  of  operation  is  more  costly  than  the 
retailer -manufacturer  operation  in  both  plant_  and  production  expenses  and  over- 
head expenses  per  ton  of  feed  output. 


-  66 


APPENDIX 

Monthly  Variation  in  Ingredient  Procurement  Costs 

Sufficient  information  on  procurement  costs  in  the  three  concentrate 
plants  was  obtained  to  determine  the  relationship  "between  volume  of  purchases 

: and  procurement  costs  on  a  monthly  "basis  (table  36).   The  detailed  procurement 
costs  for  these  three  plants  were  obtained  on  a  monthly  as  well  as  on  annua] 

;  "basis.   The  average  volume  of  ingredients  purchased  and  the  corresponding  aver- 
age procurement  costs  for  these  three  plants  are  shown  in  table  36.   These 
figures  are  the  simple  averages  as  obtained  from  the  actual  figures  for  the 
three  plants.   The  monthly  figures  have  been  rearranged  to  put  them  in  ascend- 
ing volume  order  from  left  to  right. 


While  there  is  some  deviation  from  the  general  relationship,  these  figures 
show  a  definite  negative  relationship  between  volume  of  ingredients  purchased 
and  the  per  ton  procurement  cost.   The  highest  average  per  ton  procurement 
cost  (55  cents)  occurred  at  the  lowest  average  monthly  volume  (1,63^-  tons). 
The  lowest  average  per  ton  procurement  cost  (33  cents)  occurred  at  the  highest 
average  monthly  volume  (2,767  "tons).   Evidently  once  the  purchasing  facilities 
and  personnel  are  established  for  a  plant,  total  per  ton  procurement  costs  defi- 
nitely go  down  as  the  volume  of  ingredients  purchased  goes  up. 

The  approximate  quantitative  relationship  between  the  monthly  tonnage  of 
ingredients  purchased  and  the  cents  per  ton  procurement  cost  was  found  by 
graphic  correlation  from  the  data  for  the  three  plants  to  be 

(8)  C  =  85  -  .02T, 

where  C  is  the  procurement  cost  in  cents  per  ton  and  T  is  the  tons  of  ingre- 
dients purchased.   This  formula  would  mean  a  procurement  cost  of  55  cents  per 
ton  when  monthly  purchases  were  only  1,500  tons,  Uo  cents  per  ton  when  monthly 
purchases  were  2,250  tons,  and  only  25  cents  per  ton  when  monthly  purchases 
were  as  much  as  3^000  tons.   Of  course,  the  reason  for  this  is  that  much  of  the 
I  procurement  cost  (such  as  administrative  salaries)  is  relatively  constant  from 
month  to  month  regardless  of  the  volume  of  purchases  made. 

The  relationship  in  equation  (8)  is  strictly  in  the  nature  of  a  short-run 
cost  curve,  and  should  not  be  interpreted  as  anything  else.   Annual  volume  of 
2^,000  tons  consisting  of  12  monthly  purchases  of  2,000  each  would  result  in 
an  annual  average  per  ton  procurement  cost  of  ^-5  cents  per  ton  on  the  basis  of 
the  relationship  in  table  36.   It  would  not  be  obtained  by  applying  2^,000  tons 
in  equation  (8).   Likewise,  equation  (8)  cannot  be  used  for  valid  comparisons 
of  the  procurement  costs  between  different  feed  plants  which  operate  at  differ- 
ent annual  (or  monthly)  volumes  of  ingredients  procured.   It  is  only  applicable 
for  comparisons  from  month  to  month  within  the  same  plant  where  the  facilities 
and  personnel  for  procurement  have  been  set  up. 
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Monthly  Variation  in  Production  Costs 

The  average  monthly  tonnage  produced  and  monthly  total  production  costs 
for  the  manufacturers  in  each  of  the  four  groups  are  shown  in  tahle  37.   These 
averages  were  obtained  by  adding  the  volumes  and  costs  for  the  consecutive 
months  of  operation  for  the  three  plants  in  each  group  and  dividing  the  sum  by 
three.  The  volume  and  cost  figures  were  not  rearranged  so  that  the  lowest  and 
highest  volumes  of  costs  fell  at  the  same  month  for  each  plant  in  the  group. 
Consequently,  the  averages  certainly  do  not  exaggerate  the  monthly  variations 
found  in  the  plants  studied  --  instead  they  tend  to  level  out  these  variations. 
Nevertheless,  the  figures  show  that  substantial  month-to-month  variations 
remain  in  these  average  volumes  and  costs. 

No  seasonal  production  pattern  exists  in  the  average  monthly  production 
figures  shown  in  the  table  for  any  of  the  types  of  operation.   The  averaging 
process  covers  up  any  seasonal  variation  in  individual  plants,  since  the 
accounting  years  of  these  individual  plants  start  at  different  months.   A 
slight  seasonal  production  pattern  was  evident  from  the  monthly  production 
figures  for  some  of  the  individual  plants.   The  high  production  cost  per  ton 
for  the  complete-feed  plants  was  in  part  due  to  year-end  accounting  adjustments 
in  two  of  the  plants  in  this  group.    The  second  highest  average  production 
cost  for  these  complete-feed  plants  was  $1^.96  per  ton  in  the  eleventh  month. 

The  inverse  relationship  between  monthly  output  and  per-ton  production 
costs  is  apparent  for  all  four  groups  of  plants  (table  37)  •   While  the  lowest 
cost  occurred  at  the  largest  volume  for  only  one  group  (the  premix  plants),  the 
lowest  costs  tend  to  be  at  the  highest  volumes  and  the  highest  costs  tend  to  be 
at  the  lowest  volumes  for  all  four  types  of  operation. 

Graphic  correlation  was  used  to  determine  the  approximate  magnitude  of  the 
relationship  between  average  monthly  output  and  average  per-ton  production  costs 
from  the  data  in  table  37  •   The  results  are  shown  in  table  38.   The  monthly 
costs  per  ton  were  found  to  decrease  most  with  given  increases  in  volume  for 
the  premix  plants.   The  smallest  decrease  with  given  volume  increases  from 
month  to  month  was  found  for  the  complete-feed  plants.   For  each  1-ton  increase 
in  output,  total  production  costs  per  ton  decreased  approximately  11.6  cents 
in  the  premix  plants,  2.1  cents  in  the  retailer -manufacturer  plants,  O.338 
cents  in  the  concentrate  plants,  and  O.2U7  cents  in  the  complete-feed  plants. 

But  the  average-  monthly  output  varied  a  great  deal  from  one  type  of  opera- 
tion to  another,  so  that  a  1-ton  increase  in  output  was  a  much  bigger  percent- 
age in  the  output  in  some  cases  than  others.   The  average  monthly  output  was 
only  l6l  tons  for  the  premix  plants  as  contrasted  to  2,512  tons  for  the  com- 
plete-feed plants  at  the  other  extreme. 

The  decreases  in  costs  with  increases  in  volume  were  converted  to  a  com- 
parable basis  between  the  different  types  of  operation  by  putting  them  in  terms 
of  percentage  changes,  based  on  the  average  monthly  volumes  for  each  type  of 
operation.   A  1-percent  change  in  volume  for  the  premix  plants  means  a  change 
of  1.6l  tons.   But  a  1-percent  change  in  volume  for  the  complete-feed  plants 
means  a  change  of  25.12  tons.   The  approximate  average  changes  in  the  produc- 
tion costs  per  ton  with  a  1-percent  change  in  volume  of  output  are  shown  for 
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each  of  the  four  types  and  for  all  plants  as  a  group  in  the  first  column  of 
table  38*   The  signs  on  all  of  these  coefficients  are  minus ,    indicating  a 
decrease  in  the  monthly  per -ton  production  cost  when  the  volume  increases,  and 
vice  versa. 

These  approximate  coefficients  have  been  used  to  compute  the  monthly  total 
production  costs  per  ton  from  the  average  monthly  volume  and  per  ton  production 
costs  for  each  of  the  four  types  of  operation  (and  for  all  four  as  a  group). 
The  percentage  variation  above  and  below  the  average  volume  for  each  type  of 
operation  is  shown  at  the  top  of  each  column,  and  the  volume  and  cost  per  ton 
are  shown  in  the  column.   A  50-percent  variation  in  volume  is  considered  -- 
25  percent  below  the  average  and  25  percent  above  the  average. 

For  all  manufacturers  taken  together  the  computed  monthly  production  costs 
varies  from  $5.87  per  ton  when  the  plant  output  is  1,736  tons  to  $11,62  per  ton 
when  the  monthly  plant  output  is  1,0^2  tons. 

These  figures  show  only  the  short-run  cost-volume  relationships,  given  the 
company's  investment  in  plant  facilities  and  equipment,  supervisory  labor,  and 
so  on.   They  are  not  suitable  for  making  long-run  comparisons,  such  as  compari- 
sons between  plants  which  have  different  average  monthly  outputs. 


Monthly  Variation  in  Overhead  Costs 

The  average  monthly  tonnage  produced  and  the  average  monthly  total  over- 
head cost  for  the  manufacturers  in  each  of  the  four  groups  are  shown  in 
table  39 •   The  average  monthly  tonnage  figures  are  the  same  as  those  shown  in 
table  37  in  conjunction  with  the  average  production  costs  for  the  four  types  of 
operation.   Both  the  average  volumes  and  the  average  overhead  costs  per  ton 
varied  considerably  from  month  to  month  within  all  four  types  of  operation. 

The  monthly  overhead  costs  per  ton  for  the  feed  manufacturing  plants 
studied  were  considerably  lower  in  months  when  total  production  was  higher,  as 
one  would  expect.   The  average  overhead  costs  per  ton  varied  from  month  to 
month  for  the  manufacturing  plants  in  all  four  groups. 

Graphic  regression  analysis  was  used  to  determine  the  approximate  magni- 
tude of  the  relationship  between  average  monthly  output  and  average  per-ton 
overhead  costs  from  the  data  in  this  table.   The  per-ton  overhead  costs  were 
found  to  decrease  most  with  given  increases  in  monthly  volume  for  the  premix 
plants.   The  smallest  decrease  in  overhead  cost  with  given  volume  increases 
from  month  to  month  was  found  for  the  complete-feed  plants.   With  each  1-ton 
increase  in  output  the  total  per  ton  overhead  costs  decreased  approximately 
11.3  cents  in  the  premix  plants,  0.31  cent  in  the  concentrate  plants,  0.23  cent 
in  the  complete-feed  plants,  and  0.5^-  cent  in  the  retailer -manufacturer  plants. 
But  because  of  the  differences  in  average  volume  among  the  four  types  of  opera- 
tion (table  ^-O),  these  coefficients  are  not  directly  comparable  between  the 
different  types  of  operation. 
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The  decreases  in  overhead  costs  with  increases  in  monthly  volume  were  con- 
verted to  a  comparable  basis  between  the  different  types  of  operation  by  put- 
ting them  in  terms  of  percentage  changes,  based  on  the  average  monthly  volumes 
for  each  type  of  operation.  The  approximate  average  changes  in  the  overhead 
costs  per  ton  with  a  1-percent  change  in  volume  of  output  are  shown  for  the 
plants  of  each  of  the  four  types  of  operation  and  for  all  plants  as  a  group  in 
the  first  column  of  table  kO.      With  each  1-percent  increase  in  volume  these 
costs  decreased  18.2  cents  per  ton  in  the  premix  plants,  6.3  cents  in  the  con- 
centrate plants,  5»8  cents  in  the  complete-feed  plants,  3.6  cents  in  the 
retailer -manufacturer  plants,  and  8.5  cents  in  all  12  plants  taken  together. 

These  approximate  coefficients  have  been  used  to  compute  the  monthly  per 
ton  total  overhead  costs  from  the  average  monthly  volume  and  per-ton  overhead 
costs  for  each  of  the  four  types  of  operation  (and  for  all  four  as  a  group). 
These  computed  costs  are  shown  with  the  corresponding  monthly  output  in 
table  h-0.      The  percentage  variation  above  and  below  the  average  volume  for  each 
type  of  operation  is  shown  at  the  top  of  each  column,  and  the  volume  and  over- 
head cost  per  ton  are  shown  in  the  column.  A  50-percent  variation  in  volume  is 
considered  --  25  percent  below  the  average  and  25  percent  above  the  average. 

For  all  manufacturers  taken  together,  the  computed  total  overhead  cost 
varies  from  $3«78  per  ton  at  a  monthly  volume  of  1,736  tons  to  $8.03  per  ton  at 
a  monthly  volume  of  1,0^-2  tons  of  feed  production. 

These  overhead  cost  and  volume  figures  show  only  the  short-run  cost-volume 
relationships,  given  the  company's  investment  in  the  office  building,  equipment, 
administrative  and  office  personnel  and  so  on.   They  are  not  suitable  for  mak- 
ing comparisons  among  different  plants  which  have  different  average  monthly 
outputs. 


Monthly  Variation  in  Sales  Costs 

The  average  monthly  volume  of  feed  sales  and  average  total  sales  costs  for 
the  manufacturers  in  each  of  the  four  groups  are  shown  in  table  4l.   These  aver- 
ages were  obtained  by  adding  the  volumes  and  costs  for  the  consecutive  months 
of  operation  for  the  three  plants  in  each  group  and  dividing  the  sum  by  three. 

No  seasonal  pattern  in  either  sales  volume  or  sales  expenditures  is  evident 
from  the  monthly  averages  shown  in  table  kl.      The  averaging  process  covers  up 
any  seasonal  variation  in  individual  plants  since  the  accounting  years  of  these 
individual  plants  start  at  different  months.   Slight  seasonal  patterns  were 
evident  for  some  of  the  individual  plants  studied. 
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